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One Budget Already Balanced 


RESIDENT ROOSEVELT has recommended that Congress 

ee the 1939 authorization of $216,500,000 for 
federal highway aid. He would substitute an appropria- 
tion of about $100,000,000. This, he tells us, was about 
the average annual appropriation during the five years 
preceding the depression. Then he goes on to recommend 
that Congress “limit to not more than $125,000,000 per 
annum all public roads authorizations for the fiscal 
vear 1940 and for each of the next few succeeding 
years.” 
' Of course, this fine show of zeal in behalf of govern- 
mental retrenchment strikes a responsive chord with the 
art of the metropolitan press that parroted so monoto- 
nously for “a balanced budget” throughout the period 
when the nation was reeling into depression and when 
such a policy would have precipitated utter collapse. 
Already its “squander hounds” are again in full ery. 

But the subject here opened up by the President is 
not so simple and rates more extended discussion than 
can be accorded to it in this space. One might inquire, 
for example, why he selects as a norm for 1939 highway 
expenditures the average for the five years before the 
depression. Are we to infer that when he gets around 
to doing some budget balancing in his own executive 
departments the same yardstick will apply? Or can it 
be that this exacting standard applies only to the highway 
program, which is the responsibility of Congress? More- 
over, the President does not disclose that even the $200.- 
000,000 appropriation represents a substantial retrench- 
ment from the peak of federal highway expenditure. 


Arnoven it is not practicable to offer here a justifica- 
tion of the current highway program, which the Presi- 
dent would upset, it is desirable to comment briefly on 
two aspects of the situation. 

The first rises from the fact that federal aid appro- 
priations must be matched by the states and expended 
through the state highway departments. Most state legis- 
latures already have met and taken whatever action may 
be necessary to carry out the program enacted last year 
by Congress, and, be it noted, signed by the President. 
To cancel these authorizations arbitrarily, as now recom- 
mended by the President, would be an act of bad faith 
toward the states. 


The second interesting aspect is the President's lecture 
on budget balancing. He says, “I do most strenuously 
object to the mandatory incurrence of obligations by the 
federal government under such apportionments without 
regard to its ability to finance them from its revenues.” 
Apparently the President believes that the privilege of 
spending more than our revenues is an executive pre- 
rogative that does not extend to legislatures. 


Bur let us take a look at the highway balance sheet. 
From the enactment of the first Federal Highway Act in 
1916 through 1936 the federal aid expenditures have 
amounted to $2,079,086,000, including emergency relief 
and public works allotments. 


But during the same period the federal government 
has collected from special taxes on highway users the 
sum of $2,252,487,000. Not so bad! In other words, at 
the end of the 1936 fiscal year, there stood to the credit 
of Uncle Sam a surplus of $173,401,000 which represents 
the excess of what he took out of the nation’s highways 
over what he put into them. Since, in 1936 alone, the 
federal government thus realized a net revenue of $80,- 
914,984 there is every reason to believe that the smaller 
appropriations made for 1938 and 1939 will be far more 
than covered by federal highway revenues. So it seems 
that in this matter of budget balancing, to which the 
President has become so zealous a convert, Congress has 
beaten him to it so far as highways are concerned. 


The fact is, of course, that this high indignation of 
the President with respect to highway spending has little 
bearing on governmental economy or budget balancing. 
It is just another political move in the struggle between 
the Executive and a Congress that now is trying to resume 
its independence as a legislative body. This message is 
an effort to put Congress on the spot. In appraising its 
significance, both the members of Congress and their 
constituents will know how to discount 
recommendations. 
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One Budget Already Balanced 


RESIDENT ROOSEVELT has recommended that Congress 

_ the 1939 authorization of $216.500.000 for 
federal highway aid. He would substitute an appropria- 
tion of about $100,000,000. This, he tells us, was about 
the average annual appropriation during the five years 
preceding the depression. Then he goes on to recommend 
that Congress “limit to not more than $125,000,000 per 
annum all public roads authorizations for the fiscal 
year 1940 and for each of the next few succeeding 
years. 
' Of course, this fine show of zeal in behalf of govern- 
mental retrenchment strikes a responsive chord with the 
part of the metropolitan press that parroted so monoto- 
nously for “a balanced budget” throughout the period 
when the nation was reeling into depression and when 
such a policy would have precipitated utter collapse. 
Already its “squander hounds” are again in full cry. 

But the subject here opened up by the President is 
not so simple and rates more extended discussion than 
can be accorded to it in this space. One might inquire. 
for example, why he selects as a norm for 1939 highway 
expenditures the average for the five years before the 
depression. Are we to infer that when he gets around 
to doing some budget balancing in his own executive 
departments the same yardstick will apply? Or can it 
be that this exacting standard applies only to the highway 
program, which is the responsibility of Congress? More- 
over, the President does not disclose that even the $200.- 
000.000 appropriation represents a substantial retrench- 
ment from the peak of federal highway expenditure. 
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The second interesting aspect is the President's lecture 
on budget balancing. He says, “I do most strenuously 
object to the mandatory incurrence of obligations by the 
federal government under such apportionments without 
regard to its ability to finance them from its revenues.” 
Apparently the President believes that the privilege of 
spending more than our revenues is an executive pre- 
rogative that does not extend to legislatures. 


Bor let us take a look at the highway balance sheet. 
From the enactment of the first Federal Highway Act in 
1916 through 1936 the federal aid expenditures have 
amounted to $2,079,086.000, including emergency relief 
and public works allotments. 


But during the same period the federal government 
has collected from special taxes on highway users the 
sum of $2,252,487,000. Not so bad! In other words, at 
the end of the 1936 fiscal year, there stood to the credit 
of Uncle Sam a surplus of $173,401,000 which represents 
the excess of what he took out of the nation’s highways 
over what he put into them. Since, in 1936 alone, the 
federal government thus realized a net revenue of $80,- 
914,984 there is every reason to believe that the smaller 
appropriations made for 1938 and 1939 will be far more 
than covered by federal highway revenues. So it seems 
that in this matter of budget balancing, to which the 
President has become so zealous a convert, Congress has 
beaten him to it so far as highways are concerned. 


The fact is, of course, that this high indignation of 
the President with respect to highway spending has little 
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JAEGER HIGH-<PEED MIXERS 
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TIMKENS AND 
PNEUMATICS 
* “ee 
MACHINED STEEL | ™ 
DRUM TRACKS 
& 
25% BIGGER 
ENGINES 
. 
AUTOMATIC 
SKIP SHAKER 
a 
FORCED DISCHARGE 
BUCKET ACTION 


10S SPEED KING TRAILER 


Fastest selling, fastest operating big mixer on the market—faster trailing on 
Timkens and pneumatics—faster spotting due to 2-wheel, end discharge design— 
faster loading with Jaeger's patented Skip Shaker—faster discharge with Jaeger's 
Forced Discharge Bucket Action designed for present-day dry concrete. End 
discharge, originated by Jaeger, has many advantages for bridge and building 
work, sidewalks, curb and gutter, takes less street room, saves wheeling. 


LONGER LIFE—Man-Ten Alloy Steel and compact design permit machined 
steel drum tracks, bigger engine, rigid main frame in permanent alignment, without 
penalty of excess weight. Send for Catalog M-37, describing this and other latest 
High Speed Jaegers up to 56S sizes. THE JAEGER MACHINE CO. 200 


Dublin Avenue, Columbus, Ohio. Visit Us ot the 1938 Road Show, 
Cleveland, January 17 to 21. 
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POWER LOADER TILTERS 
5S, 7S, 105 SIZES 


LATEST TYPE PLANT MIXERS— 4ae- 
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WEST ENGINEERING CO., 1727 Steger Bldg., 28 E. Jackson Blvd., Chicago, Ill. 
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The Life of a Tire 


The Kreolite Floor serves the plant in much the same way 
that the rubber tire serves the vehicle, with this difference 
—that there is a limit to the life of a tire—but the Kreolite 
End Grain Wood Block Floor ''Outlasts the Factory.” 


In the plants of the rubber industry alone are laid 832,446 
square feet of Kreolite End Grain Wood Block Flooring. 
Because it is dustless, quiet, resilient and rarely needs 
replacement, Kreolite is the predominant flooring in not 
only rubber but in all industries. Over 100,000,000 
square feet laid in all kinds of plants cause Kreolite to 
be known and accepted as "The Floor of Industrial 
America." 
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Begins on Kreolite 


Industry plans for the future and well knows that it is 
far easier to change methods and equipments than to 


change floors. One must live with the floor he buys. 
Time is lost on a poor floor no less than on a poor high- 
way. It is costly and troublesome to detour production 
around floor repairs and replacements. 


There is no substitute for Kreolite End Grain Wood Block 
Flooring. To avoid the handicaps and annoyances of 
floor failure specify—demand—insist on Kreolite. 


THE JENNISON-WRIGHT COMPANY 


TOLEDO, OHIO 
Branches in all Large Cities 
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1 and Executive Offices: 
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rHiS WEEK AND NEXT 


Bi ILDING has expe seg a year 
» full of 
rcomplishment in fact as to warrant 
voting this entire issue to it. Among 
the buildings described are the: 


i unusual achievement, 


Corning Building, a 6-story office 
‘ructure on New York’s Fifth Avenue 
hich has windowless walls of glass 
ilock and uses twenty-six other forms 
glass in its construction. 


Research building of the American 
Rolling Mill Co. at Middletown, Ohio, 
in which the walls and roof are of 
steel sheet, the frame is welded, the 
,on-opening windows are of glass 
block and plate glass and the exterior 
s porcelain enamel and stainless steel, 


Hamilton Standard Propellers fac- 
ry in which cantilever trusses pro- 
de bays 64 ft. square and in which 
mercury vapor lighting is used. 


Vew school at Elkader, la., which 
yioneers in windowless glass block 
alls for educational buildings. 


Varshall-Field Building in Evans- 
n.Ill., whose rooj is designed as a 


king lot for customers’ cars. 


Glenn Martin aircraft building in 
more, where 304-ft. span trusses 
vide unobstructed floor space for 


sembling super Clipper ships. 


Lincoln 
eveland whose all-welded frame is 


haracterized by rigid-frame SAU tooth 


Electric Co. 


factory in 


nts and by a high arch bay sugges- 
on of auditorium practice. 


B. ndix 


hed on a country 


Aviation Co. plant estab- 
y site in New Jer- 
sey and featuring all-welded canti- 
‘ever trusses in bays 50 ft. square. 


Johnson Wax Building in Racine, 
Wis., which defies description in a 
lew words but contains reinforced 
onerete columns tapering down in- 
stead of up and incorporating flared 


capitals that constitute the roof slab. 
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BUILDINGS THAT EXPRESS NEW 


The Week’s Events 
Editorials 

Pictures in the News 
An Introduction Warvo G. Bowman 
Twenty-Seven Forms of Glass 

Masonry Gives Way to Steel 

More Light, More Space, More Efficiency 

School Without Windows 

Parking on the Roof 

Getting Ready for Bigger Airplanes 

Concrete Improves its Appearance 

Seen and Heard on Building Jobs 

Welded Rigid Frames for Roofs 
Moving to the Country 

Office Building Without Precedent 
New 


Aids to the Constructor 


Construction Reports 


ON THE COVER—Symbolic of the “new trend” theme 
of this issue and of the motive force behind the de- 
velopment of new trends is the research building of 


the American Roiling Mill Co. at Middletown. Ohio. 


Number of copies of this issue printed: 31,396 
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No More 


Marker Maintenance 


Expense! 


FW WTvarareenieue 


Atlas White pedestrian markers in Vermilion Street, 
Danville, Ill. City Engineer, I. H. Kirby; Contractor, 


R. McCalman, Inc., Danville. 


Atlas White traffic markers are permanent — require no upkeep — 
actually pay for themselves by saving maintenance expense 


Look ahead when you’re planning marker jobs. 

Consider the tremendous saving you'll accomplish by 
installing markers of Atlas White portland cement. 
These markers are permanent. This means that their 
first cost is the last cost. They'll never require main- 
tenance. They actually pay for themselves over a 
period of years. And from then on they continue 
to save, each year, the maintenance expense which 
temporary markers require! Moreover, Atlas White 


markers are always white—always easy to see. 


Installed in coldest weather 


Even sub-zero spells don’t hold up installation of Atlas 
White markers and curbs. Precast sections, made in- 
doors, are simply moved to the job and set in place. 
Universal Atlas Cement Co. (United States Steel 
Corporation Subsidiary), 208 South La Salle Street, 
Chicago. 
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THE WEEK’S EVENTS 





Court Upholds Tax 
On Federal Jobs 


Supreme Court holds states 
may tax receipts of contractors on 
federal projects 


State taxes imposed by West Vir- 
ginia and Washington on the gross re- 
ceipts of contractors doing work within 
those states for the federal govern- 
ment were upheld “by the U. S. Su- 
preme Court in three decisions handed 
down Dec. 6. The cases involved suits 
brought by the Dravo Contracting Co., 
builder of several dams on the Ohio 
and Kanawha Rivers against the State 
of West Virginia and by the Mason- 
Walsh-Atkinson-Kier Co. and David 
H. Ryan, contractors on the Grand 
Coulee Dam, against the state of 
Washington. 

In each case, the state in which the 
work was performed has attempted to 
tax the receipts of the non-resident 
contractor, who has been refusing pay- 
ment on the ground that he was acting 
as the agent of the federal government 
and that the tax would be, in effect, 
a tax laid upon the United States. 
The United States itself did not take 
this view, Attorney-General Cummings 
having held, in a brief filed last Sep- 
tember, that despite the admitted fact 
that such taxation would increase the 
cost of federal operations, the United 
States could not logically object to a 
“non-discriminatory” tax which was 
not specifically aimed at federal oper- 
ations. 


No tax on government 


case, the court first 
held that the United States did not 
have exclusive jurisdiction over the 
site of the work, basing this decision 
on the terms of the state legislation 
which permitted the government to 
acquire property within the state. The 
court then ruled that the mere fact that 
a tax on the contractors’ receipts 
might tend to increase the cost of the 
federal government’s operations, did 
not in itself render the tax a tax upon 
the government. Substantial and im- 
mediate interference with the opera- 
tions of the federal government would 
have to be shown, the court ruled, be- 
fore a state tax could be disallowed. 
In the present case there was held to 


In the Dravo 





be no such interference taking place. 

The court, however, pointed out that 
certain parts of the work done by the 
Dravo Contracting Co. were performed 
at its Pittsburgh plant, and that these 
portions of the work were not liable 
to the state tax. 


Jurisdiction an issue 

In the cases involving the Grand 
Coulee contractors, the court accepted 
the arguments used in the Dravo case 
as to the validity of the tax, and held 
that the only question was whether the 
United States had exclusive jurisdic- 
tion. Pointing out that the state of 
Washington has been exercising regu- 
larly the normal functions of govern- 
ment in the Grand Coulee area, the 
court held that the United States did 
not have such jurisdiction. The tax 
was therefore upheld. 


Aluminum suit upheld 


In an opinion handed down the same 
day, the Court ruled that the United 
States may proceed with its anti-trust 
suit against the Aluminum Co. of 
America which was begun last sum- 
mer. At that time a Pittsburgh court 
held that the new suit was invalid, 
since it would merely duplicate a suit 
brought in 1912 which was terminated 
by a consent decree. That ruling was 
reversed by a_ three-judge federal 
court, which upheld the government's 
right to proceed, and the Supreme 
Court has now ruled that the three- 
judge court was correct in its decision. 
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Night Work Enjoined 


On Aqueduct 


New York aqueduct contractor 
ordered to stop work at night be- 
cause of noise 


An injunction restricting work at 
the Palmer Ave. shaft in Yonkers, 
N. Y., of the Delaware aqueduct was 
granted Dec. 1 by the New York State 
Supreme Court. The court refused, 
however, to grant the demand made by 
residents in the vicinity for damages 
allegedly caused their homes by blast- 
ing at the shaft and also refused to 
limit the amount of dynamite which 
might be used for each blast. The New 
York City Board of Water Supply is 
building the tunnel to provide addi- 
tional water for the city. 


Nuisance created 


In the testimony, residents had as- 
serted that the noise of the excavation 
machinery had created a nuisance and 
that stones had been hurled great dis- 
tances by the blasts. The Board of 
Water Supply asserted that the night 
work necessary because of the 
danger of a shortage of water for the 
city. 

“As to the blasting ” the court ruled, 
“no offered regarding 
the size of the charges used or to prove 
that smaller charges could be 
with less noise. . . 


was 


evidence was 


used 


“As to the dumping of material, no 
offered there 
was any other method of removing the 
material, and the sole question deemed 
presented relates to the hours during 
which that work is done. 

“It is claimed that this night work 
is necessary because the need for the 
additional supply of water is urgent, 
but that claim is not borne out by the 
testimony. 

“The people in the locality must 
suffer inconvenience and annoyance of 


evidence was showing 


the operations during the day, but no 
good reason is shown requiring them 
to suffer the annoyance during the 
night. The dumping of the material 
should stop at 7 p.m., and after that 
hour and until 7 a.m. only such ma- 
chinery should be operated as is nec- 
essary to lower men into the shaft 
and lift them out and to keep the air 
in the tunnel clear.” 


915 
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Four-Year Plan 


For New York 


Regional Plan Association pro- 
poses projects in metropolitan area 


costing $340,000,000 


Expenditure of $340.604,000 during 
the next four years on highway. rail- 
read. and park projects in the New 
York metropolitan area is recommended 
in the third quadrennial list of urgent 
public works issued by the Regional 
Plan Association. Of the total cost, 
$143.717.000 would be for highway 
improvement, $177,400,000 for railroad 
projects and $19.487,000 for acquisi- 
tion of park land. 

The Regional Plan Association is a 
semi-public body which 
the plans of the various governmental 
units in the metropolitan area and 
makes recommendations to _ these 
bodies on the basis of its coordinated 
Its have no 
legal force. 


coordinates 


plan. recommendations 


The metropolitan loop “ 


Outstanding in the highway recom- 
the association are a 
number of steps to advance farther 
the highway around the more 
congested areas of the city. This loop 
already includes the West Side ex- 
highway and the East River 
Drive in Manhattan. 

for immediate con- 
struction is an approach from the 
Creedmoor freeway in Queens to the 
Bronx-Whitestone which 
construction will start soon. 

Also recommended is a direct route 
the Bronx from the White- 
stone Bridge to the George Washing- 
ton Bridge. This would involve a new 
bridge across the Harlem River. Con- 
struction of a new link to the loop 
in Queens is recommended, and it is 
suggested that studies be made of the 
best location for sections of the loop 
in New Jersey. 

Early completion of a vehicle tunnel 
across mid-town Manhattan connecting 
the new Lincoln Tunnel and_ the 
Queens Mid-town Tunnel which is now 
under construction, is urged, as is con- 
struction of new links in the East 
River drive from 14th to 34th St. and 
from Grand St. south to South St., 
also in Manhattan. 

A number of highway improvements 
are proposed in Queens, including an 
express highway connecting downtown 
Brooklyn and Queens and an express 
highway approach to the Queens Mid- 
town Tunnel. 

In the northern part of the area, it 
is proposed that the Bronx River Park- 
way be extended south through Bronx 
Park and along the lower Bronx River 


mendations of 


loop 


press 


Recommended 


bridge. on 


to cross 
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MULTI-STORY GLASS BLOCK BUILDING 


A MONTH after the opening of the 
Corning Glass Works office building in 
New York City, the first multi-story 
building to use windowless glass block 
walls, described in this issue, a build- 
ing of similar construction was opened 
in Chicago for the Benson & Rixon 
Department Store. 

This building is enclosed. in 
continuous glass block panels with 
black and cream glazed-tile spandrels 
and elevator shaft walls. An innova- 


new 


to meet the Triborough Bridge ap- 
proach. The Eastern State Parkway, 
northern extension of the Bronx River 
Parkway, should be widened, and a 
highway should be built between New 
Rochelle and Portchester to relieve the 
Boston Post Road. 

A southwest approach to the Lincoln 
tunnel across the Jersey Meadows is 
an outstanding recommendation in 
New Jersey. 

Three railroad 
mended include studies 
ville-Bay Ridge freight tunnel to con- 
nect Long Island with New Jersey 
railroads, studies for a New Jersey 
suburban rapid transit system includ- 
ing a tunnel under the Hudson River 
near 5lst St. and extension of elec- 


projects recom- 
for a Green- 


tion is the use of special movable se 
tions in the wall to comply with fir 
department regulations which requir 
windows. These movable sections. di 
signed by the architect, Alfred F. Al 
schuler, in collaboration with — tl 
Owens-Illinois Glass Co., consist of 
half blocks set in a side-hinged steel 
frame. When closed, the sections look 
similar to the rest of the wall. The 
movable sections may be seen above 
as the narrow panel at the left. 


trification on the Jersey Central, Eri 
and West Shore Railroads. 

Acquisition of land for park pur- 
poses is recommended in a number of 
regions by the report. These include 
land along the top of the Palisades. 
on the north shore of Jamaica Bay. 
along the Merritt Parkway and _ the 
west end of the Long Island motor 
parkway, and additional parks in New 
Jersey along Newark Bay in Bergen 
County and along the eastern slope 
of First Watchung Mountain. 

Steps towards carrying out a number 
of the recommendations in the plan 
were taken Dec. 8 when Parks Com- 
missioner Moses proposed a program 0! 
inter-borough parkway construction 
the city Board of Estimates. 
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NEWS 


THE CURRENT TREND 


This week’s news of contract volume and construction cost factors 


Urban Housing Increases 


District of Columbia, 


Florida and California show 


highest per capita housing construction 


New urban family dwelling units, 
built in the first 9 months of 1937, 
provide for 167,216 families. This is 
an increase of 13 per cent over the 
corresponding months of 1936. Distribu- 
tion by states of this new housing, re- 
ported by the Bureau of Labor Statis- 
tics, is analyzed here by population 
density. It ranges in 1937 from 0.33 
new dwelling units per 1000 population 
in North Dakota to 9.66 new dwelling 
units per 1000 persons in the District 
of Columbia. The average for the coun- 
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try is 1.36. The three Pacific States 
average 3.56, the four East South Cen- 
tral states average 0.71 new family 
dwelling units per 1000 population. 

These figures are based on building 
permits reported by 1500 cities aggre- 
gating 59,000,000 in population, or 85 
per cent of the entire urban popula- 
tion in the 1930 census. 

All cities have increased the num- 
ber of dwelling units provided except 
those having a population of 500,000 
or more, and they have equalled the 


1936 mark. In the other cities gains 
over 1936 range from 9 per cent in 
those having 100,000 or 500,000 popu- 
lation, to 31 per cent in those having 
10,000 to 25,000 population. 

One-family dwellings provide 71 per 
cent of the total, and compare with 66 
per cent in 1936; two-family dwellings, 
6 per cent, compare with 5 in 1936; 
and multi-family dwellings 23 per cent, 
compare with 29 pec cent in 1936. 

All parts of the country share the 
increase over last year except East 
South Central which equals its 1936 
total. Pacific Coast states with 3.56 
units for every 1000 population com- 
pare with 2.76 in, 1936; Middle Atlan- 
tic’s 1.63 units compare with 1.55; 
South Atlantic’s 1.43 with 1.28; Moun- 
tain States’ 1.41 with 1.16; West South 
Central’s 1.33 with 1.17; East North 
Central’s 1.03 with .88; New England’s 
.98 with .90; and West North Central’s 
.78 with .66 in 1936. District of Colum- 
bia’s high of 9.66 in 1937, compares 
with 9.28 in 1936. California’s 4.49 
compares with 3.59 last year; Florida’s 
4.13 with 4.05; New York’s 2.44 units 
per 1000 population compares with 
2.46 a year ago. 


Business Briefs 


FABRICATED STEEL PLATE orders to- 
talled 373,914 short tons for the 10 
months of 1937 compared with 392,- 
554 last year, as reported by the Bu- 
reau of the Census. Oil storage tanks 
increased to 114,984 short tons com- 
pared with 84.414 a year ago, and re- 


New Family-Dwelling Units in Urban Areas per 1000 Population 
First Nine Months, 1936 and 1937 


1936 1937 
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New England. ... .90 

Connecticut......  .97 1.2% 

Maine .46 

Massachusetts.... 1.02 

New Hampshire .62 

Rhode Island 02 

Vermont... .29 
Middle Atlantic 

New Jersey 

New York 


W. North Central, 


Kansas 
Minnesota 
Missouri 
Nebraska 
North Dakota 
South Dakota 
South Atlantic... 
Delaware 
Dist. Columbia 
Florida 
Pennsylvania ; Georgia : 
oN Marylanc 
an Central... . North Carolina 
Ino’... ine . South Carolina 
Indiana Virginia 
oe West Virginia 
E. South Central. 


Wisconsin 
W. North Central Alabama, 


Towa Mississippi 


1936 1937 1936 
Cont. E. South Central, Cont. 
65 78 Tennessee........ 1.13 


-80 03 — W. South Central... 1.17 
18 86 - 
+ 37 Arkansas o- e 
.50 67 om . 
39 33 Louisiana 82 
58 mS Oklahoma OF 
Texas 
Mountain . 


Arizona 
Colorado 
Idaho 
Montana 
Nevada 
New Mexico 
Utah 
Wyoming.. 
i eee 


California 
Oregon 
Washington 


Se 


ee Oe ee tO 


OF THE WEEK 


E.N-R. Construction Volume 


1937 AVER 
TO DATE 
1936 AVER. 





THIS 


Low Year 
= 1933 AVER. 


THIS WEEK’S FIGU RES 


(Thousands of Dollars) 


CONTRACTS 
Week Ending 
Dec. 10 Dec. 2 
1036 1937 
Federal .. $12,567 5 
State & Municipal 17,814 


Total publie $30,381 
Total private. 28,863 16,658 
TOTALS $50,244 $41,680 
Cumulative 
1937 (49 weeks) . . $2,512,143 
1936 (0 weeks) .... . $2,254,116 
Note: Minimum = size projects included 
are: Waterworks and waterways projects, 
$15,000; other public works $25,000; indus 
trial buildings, $40,000; other buildings, 
$150,000 


NEW PRODUCTIVE CAPITAL 
Cumulative 
1936 1937 

DO Wks. 49 Wks. 

$924,137 $1,387,585 

477,740 


NON-FEDERAL aim 
State & mun. bonds 
Corporate securities 2 501,780 
PWA loans, grants. 164,727 178,186 
REC loans .. ; 24,098 20,939 
Fed. aid for highways 200,000 


FEDERAL $691,287 $746,223 


TOTAL CAPITAL $1,615,374 $2,133,808 
ENR INDEX VALUES 
Index Base 1913 1926 


Construction Cost (Dee.) 244.05 117.75 
Construction Volume (Nov.).. 146 O4 


finery material and equipment to 33,- 
466 compared to 31,916 in 1936. Gas 
holders dropped to 3,185 compared with 
6,414; tank cars and blast furnaces, 
10,946 compared with 25,190 last year; 
and miscellaneous 211,333 short tons 
compared with 244,620 for the 10 
months of last year. 


OCTOBER EMPLOYMENT in construc- 
tion industries in New York State 
dropped 2.7 per cent from September. 
Payrolls decreased 3.2 per cent and 
man-hours 3.1 per cent. In New York 
City employment decreased 0.1 per 
cent; payrolls 3.0 per cent; and man- 
hours 2.1 per cent according to the 
New York State Department of Labor. 
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NEWS OF THE WEEK: 


Road Research at High Level 


Studies and experiments reported at meeting of Highway 


Research Board range from soils to safety, tire pressure and 


properties of asphalt, and roadside developments 


“ 

ont PROBLEMS, roadside development 
and traffic safety were leading subjects 
of reports and discussions at the 
Research Board meeting at 
Washington last week. The 
continued through four days, this de- 
parture from the Board’s customary 
two-day meeting being made because 


Highway 
meeting 


of growth in range of committee work 
activity. Thirteen tech- 
nical crowded into the 
four days, in addition to a_ business 
meeting and the annual dinner; during 


and research 


sessions were 


some periods several sessions ran simul- 
taneously. 

William B. Stout, president of Stout 
Motor Car Detroit, addressed 
the dinner meeting with a forecast of 
greater automotive 
transportation. He intimated that many 
inventions and technical developments 
created still 
await favorable business conditions for 


Corp.., 


development — of 


during the depression 
commercial exploitation. He urged that 
traditional assumptions and habits of 
thought be not allowed to retard de- 
velopment, and suggested that housing, 
most backward of arts, is in need of 
finding radically new methods. 


Soils and stabilization 


Soil study occupied two group con- 
ferences during the entire first day of 
the meeting. In the one, specific cases 
of foundation and embankment design 
were presented for discussion, includ- 
ing bridge piers, cofferdams and em- 
bankments. The discussion brought out 
a wide range of opinion on soil action, 
principles of design, and — suitable 
methods of investigating soil properties. 
The devoted 


to soil stabilization, gave consideration 


other group conference, 
to soil mixture grading, to chemical, 


hituminous and cement admixtures, 
and physical and electrochemical fac- 
tors such as vapor pressure and alka- 
linity in stabilization. 

Cement and bituminous stabilization 
were dealt with separately at a later 
by W. H. Mills, testing en- 
gineer of the South Carolina highway 
department and H. C. Weathers, of 
the Florida highway department. South 
Carolina’s trials of admixture 


to stabilize earth roadbeds have given 


session 


cement 


excellent results at a low to moderate 
cost, and other states reported similar 
success. Bituminous cover coats or wear- 
ing surfaces were found desirable in 
most instances. In Florida, according 
to Mr. Weathers, bituminous treatment 
of local sand materials produced ex- 


cellent roads for medium traffic use. 
Roadside development was discussed 
with regard to both control of bank 
erosion and service to the traveling 
public by wayside park and _ planting 
areas. Strongly increased recognition 
of the fact that roads should be more 
than mere transportation devices and 
of the value of recreational develop- 
ment was evidenced in a number of 
papers and discussions. The flattened 
or “streamlined” cross-sections now 
coming into wide favor were given 
full ‘attention as means of increasing 
safety, reducing maintenance costs and 
permitting proper care and beautifica- 
tion of the roadside. Control of access 
and roadside use was also discussed. 
In a committee session of the sub- 
ject, Prof. F. Aust, University of Wis- 
consin, summarized current efforts to 
extend erosion control by construction 
and planting; M. W. Torkelson of the 
Wisconsin Planning Board advocated 
county zoning for control of roadside 
uses; and W. H. Simonson, Bureau of 
Public Roads, reviewed progress in 
better shaping of right-of-way cross- 
sections. Prof. P. H. Elwood, Iowa 
State College, W. D. Ludwig, Penn- 
sylvania highway department, F. W. 
Sayers, Missouri highway commission, 
V. J. Brown, Roads and Streets, and 
R. N. Bear, Soil Conservation Service, 
contributed. Speaking from the 
maintenance standpoint, W. H. Root, 
lowa highway commission, pointed out 
that, when erosion control has not had 
due attention in the design of the road, 
the maintenance can do much 
to correct conditions by modifying ditch 
grades and bank slopes, improving the 
soil, and fostering the growth of vege- 
tation to stabilize the section. George 
B. Gordon, Bureau of Public Roads, 
emphasized the value of vegetation as 
a preventive of drainage and erosion 
troubles. E. D. Dryfoose and L. L. 
Allen, of the Illinois and Minnesota 
highway departments, discussed drain- 


also 


forces 


age methods in their states. 

Many roads are becoming rural 
slums, said B. E. Gray, of the Asphalt 
Institute ; parking 
places at small cost can help to remedy 
such deterioration. Clean-up in main- 
tenance is also of value, according to 
J. J. Forrer, Virginia highway de- 
partment. The pioneer work of Con- 
necticut in developing parkway and 
landscaped areas beginning in 1928 re- 
ceived wide recognition. The later work 
of half a dozen other states in the same 
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field was displayed by an interestin» 
photographic exhibit held in connectioy 
with the meeting. 


Much interest in safety 


Road design and details were 
knowledged to have direct bearing on 
road safety, in contrast to the st 
tendency to blame road accidents who], 
on driver carelessness and incom), 
tence. C. M. Noble, Port of New York 
Authority, and Joseph Barnett, Bureay 
of Public Roads, outlined researc! 
needs relating to safety in general and 
to sight distance determination. Dj: 
cussion sharp difference of 
opinion as to the part played in acci 
dent causation by the road, the driver 
and the pedestrian respectively. A 
paper by Fred Lavis, consulting en. 
gineer, argued strongly for limiting 
road design to moderate speeds. 

Subjects related to safety 
were brought out in a summary of 
skid resistance measurement methods 
by a committee headed by George E. 
Martin, Barrett Co.; description of a 
laboratory testing machine for skid 
resistance by E. E. Hanson, University 
of Minnesota; and a study of automo 
bile curve action, especially wheel slip 


showed 


closely 


as related to oversteering and under 
steering, by Merritt Fox, General Mo- 
tors Corp. Mr. Fox brought out that 
road design which produces more than 
50 per cent “cornering” or side-slip 
effect is A. B. Johnson. 
Goodyear Tire & Rubber Co., confirmed 
and extended Mr. Fox’s 
showed that the cornering power of a 


dangerous. 
results and 


car decreases with speed but increases 
with size of tire and inflation pressure. 

Other safety or related papers dealt 
with license plate visibility, by Prof. 
W. H. Aldrich, University of Vermont: 
highway lighting, by Kirk M. Reid, 
General Electric Co.; patrol costs, by 
E. W. James, Bureau of Public Roads: 
accident-prone drivers, by H. M. John- 
son, Highway Research Board; traffic 
regulation, by Prof. C. J. Tilden, Yale 
University: one-way streets, by W. S. 
Canning, Keystone Automobile Club: 
needed research in highway safety, by 
Roy W. Crum, director of the Highway 
Research Board. 


Road economics 


Highway accounting was reported on 
by Prof. A. Marston and R. Winfrey. 
Iowa State College. Highway economics 
was the subject of a number of papers: 
pavement life, by Robley Winfrey. 
Iowa Engineering Experiment Station: 
hourly traffic distribution, by W. A. 
Shelton, Bureau of Public Roads; trac 
tive resistance, by Prof. H. B. Shaw, 
North Carolina State College; traffic 
speeds, by Prof. B. D. Greenshields, 
College of the City of New York; ve- 
hicle operating costs, by Prof. R. A. 
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Mover. Iowa State College; and finan- 
cial administration, by Thomas H. Mac- 
Donald, Chief, Bureau of Public Roads. 

Mr. Winfrey discussed difficulties 
hindering the study of economic life of 
pavements. The records of the various 
states differ greatly as to the dividing 
line between construction and mainte- 
nance. Studies of traffic records for the 
Holland Tunnel and the George Wash- 
ington Bridge at New York City by 
Mr. Shelton sought to determine what 
hourly, daily and monthly periods may 
he used in sample counts of traffic. 
Prof. Shaw suggested a third term in 
the formula for tractive resistance to 
compensate for the fact that track re- 
sistance increases directly with the 
speed of the vehicle, while air resistance 
increases as the square of the velocity. 
Mr. Greenshields made the suggestion 
that the average speed of vehicles using 
a highway offers a direct measure of its 
utility. 

Mr. MacDonald brought out that 
four states now control all roads within 
their borders, and that a total of 172.- 
000 mi. of road has been shifted from 
local to state control in 6 years, in- 
creasing state mileage by 64 per cent. 
About a quarter billion dollars of state 
motor vehicle money per year was dis- 
tributed to local governments for roads 
and streets in 1936, though only nomi- 
nal control is exercised by the states 
over the use of this money. 


New facts on surfaces 


Structural and engineering research 
resulted in a number of interesting con- 
tributions to knowledge. Vibration of 
pavement concrete was reported upon 

Prof. J. S. Crandell, 
Illinois, summarized 
French views. A small-chamber equip- 
ment for freezing tests was proposed 
by Prof. C. H. Scholer, Kansas State 
College. Prof R. W. Carlson, Massa- 
chusetts Institute of Technology, re- 
ported that early strength of cement 
pastes is directly proportional to early 
heat liberation. Studies of rattler tests 
on aggregates led D. O. Woolf, Bureau 
of Public Roads, to conclude that rat- 
tler results are accurate measures of 
the quality: of aggregates, though dis- 
cussion threw some doubt on whether 
the rattler does not give too low value 
for some types of stone. Brick filler 
tests on the road, reported by Prof. 
J. S. Crandell, showed two blended 
asphalts to be stable and non-exuding 
out of a large number of fillers tried. 
H. Z. Schofield, National Paving Brick 
Association, suggested that concentra- 
tion of exudation of certain fillers over 
the base contraction joints is due to the 
kneading experienced by the filler at 
these points of movement. 

Two important studies of asphalt 
Were reported: a study of translucent 


by several states: 


University of 
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asphalt films, by J. R. Benson and 
C. J. Becker, Kansas highway depart- 
ment, and tests of weathered against 
unweathered asphalt, by F. C. Lang, 
Minnesota highway department. 
Benson and Becker examined 
1/1,000-in. films under the microscope, 
and found that weathering influences, 





TALL CHIMNEY 


A POWER PLANT chimney 40914 ft. 
high, believed to be the tallest in the 
eastern United States, was completed 
recently for the Marion Reserve Power 
Co. at its Scioto station near Marion, 
Ohio. The chimney has an inside di- 
ameter of 14 ft. at the top. These 
dimensions compare with a height of 
600 ft. and an inside top diameter of 
25 ft. for the tallest chimney in the 
world, built for the Nippon Mining 
Co. at Chinnampu, Korea (ENR, May 
27, 1937, p. 778). 

The foundation for the Marion chim- 
ney is 8 ft. thick and 51 ft. in di- 
ameter and contains 465 cu.yd. of con- 
crete and 25 tons of reinforcing steel. 
It rests on 310 wooden piles. 

Segemental steel forms were used in 
construction of the concrete chimney, 
which is reinforced with vertical ‘and 
horizontal steel bars. The design was 
based on a wind velocity of 100 miles 
per hour. 

The chimney was built by the Rust 
Engineering Co. of Pittsburgh. 
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especially ultraviolet light. produce a 
structural breakdown revealed by prog- 
ressive coagulation of the asphalt. Lang 
23 oil 
asphalts before and after 22-hr. expos- 
ure to ultraviolet light. He concluded 
that a composite of impact resistance. 


measured various properties of 


abrasion resistance and ductility ap- 
pears to indicate the value of the as- 
phalt and that asphalts which give a 
positive spot test generally have low 
rating. 

Asphalt stripping is being studied by 
a special committee, which presented a 
progress report. 

Other research results were presented 
by Prof. H. J. Gilkey and associates, 
Iowa State College, on pullout tests of 
reinforcing bars; by L. W. Teller and 
i es Bureau of Public 


Roads, on distribution of tire pressure, 


Buchanan, 


which showed a roughly ellipsoidal dis- 
tribution: by Prof. Inge Lyse. Lehigh 


University, on shear and _ bending 
strength of expansion joints, which 


showed large hollow dowels to be su- 
perior to small solid dowels: by Profs. 
M. G. Spangler and F. E. Lightburn. 
Iowa State College, on stress tests on 
concrete slabs, in which subgrade reac- 
tion measurements checked by direct 
rosette strains indicated some departure 
from the Westergaard formula; by 
Prof. M. G. Spangler on deflections of 
flexible pipe culverts, showing close ap- 
proximation to thin ring action. A sum- 
mary of facts concerning flexible pave- 
ment design was presented by A. C. 
Benkelman. Bureau of Public Roads. 

Observations of the autobahn roads 
of Germany were presented by Prof. A. 
Casagrande. Harvard University, who 
told of making a 3-hr. run at average 
speed of 68 mi. per hr. Motion pictures 
of road systems in several states were 
also shown. 

(A fuller technical report will ap- 
pear next week—KEditor ) 


Muskingum Project Slowed 
By Injunction 


All operations except direct flood 
control work of the Muskingum Con- 
servancy District were ordered stopped 
Nov. 3 by the directors of the district. 
The action was taken because of an 
injunction which prevented the district 
from issuing $1,500,000 in ten-year gen- 
eral levy bonds. The injunction is to 
be appealed. 

The bond issue would have paid the 
wild life 
propagation, recreational development, 
and other phases of the district’s work. 
The injunction does not affect the flood 
control activities of the district, and, if 
it is upheld, future activities of the 
district will have to be confined to flood 
control. 


cost of soil conservation, 
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Desist Order Issued 
On Metal Windows 


Federal Trade Commission 
orders window manufacturers to 
change trade practices 


Nineteen manufacturers of metal 
window products. comprising essentially 
all of the manufacturers and distribu- 
tors of metal windew products in the 
United States. and their trade associa- 
tion, the Metal Window Institute. have 
been ordered by the Federal Trade 
Commission to cease and desist from 
practices leading to the establishment 
of fixed minimum prices for the prod- 
ucts of the industry. 

Finding that the actual sales price 
of metal window products is deter- 
mined by the corporations through the 
application of discounts to a gross or 
basic price listed in a book in gen- 
eral use throughout the industry or by 
the application of a formula contained 
in the book, the Trade Commission has 
ordered the companies to discontinue 
the practice of filing with the Métal 
Window Institute schedules showing 
the discounts which will be allowed 
from the basic price. Other practices 
which the companies are ordered to 
discontinue include the following: es- 
tablishing minimum prices and uni- 
form terms and conditions of sales; 
submitting estimates on a project in a 
given geographical area to the Metal 
Window Institute for the purpose of 
eliminating price competition in_ bid- 
ding; attempting by concerted action, 
including under-bidding and under- 
selling, to induce a competitor to adopt 
schedules of discounts: and engaging 
in collusive bidding. 


List of companies 


The companies named in this order 
are as follows: 

The William Bayley Company. 
Springfield, Ohio: Bliss Steel Prod- 
ucts Corporation, East Syracuse, N. Y.: 
The Bougert & Carlough Co.. Pater- 
son, N. J.; Campbell Metal Window 
Corporation, Baltimore: Ceco Steel 
Products Corporation, Omaha. Nebr.: 
Crittall Manufacturing Company. Ine.. 
W ashington, D. C.: Detroit Steel Prod- 
nets Company, Detroit: Druwhit Metal 
Products Company. Los Angeles: Fed- 
eral Steel Sash Company. Inc.. Wauke- 
sha, Wis. 

Michael Flynn Manufacturing Com- 
pany, Philadelphia: Hope’s Windows. 
Inc., Jamestown, N. Y.; Kewanee Man- 
ufacturing Company. Kewanee. IIL: 
Mesker Brothers Iron Company. St. 
Louis: Michel & Pteffer Iron Works. 
Inc., San Francisco; S. H. Pomeroy 
Company, Inc.. New York: Soule Steel 
Company. San Francisco: J. S. Thorn 
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Company, Philadelphia; Truscon Steel 
Company, Youngstown, Ohio; and 
Vento Steel Products Company, Muske- 
gon Heights. Mich. 

The Commission found that the 
Campbell Metal Window Corp. and 
Vento Steel Products Co. resigned from 
the Metal Window Institute in 1936 
before the complaint was issued. 


Highway Fund Cut 
Strongly Opposed 


Strong opposition to any curtailment 
of federal funds for highway improve- 
ment was expressed at the opening 
session of the National Asphalt Con- 
gress now in session at Memphis, Tenn. 
The opinion was widely expressed that 
federal expenditures are not keeping 
up. with growth of highway use and 
that a reduction to 1929 rate would 
result in a serious handicap to expan- 
sion of motor vehicle transport, would 
increase the accident toll and would 
greatly curtail the efficiency of the 
transport system. Thomas H. MacDon- 
ald. chief of the Bureau of Public 
Roads. said that the present trends 
are serious, that more mileage is being 
added to state highways systems while 
at the same time funds are being taken 
away. “Federal emergency appropria- 
tions.” he said. “have obscured the 
serious effect of the transfer of funds 
to local agencies. If federal appropria- 
tions are curtailed. the state highway 
departments will be left short of funds 
for essential work.” 


Budget balanced 


Willard Chevalier, President — of 
A.R.B.A. and publishing director of 
Engineering News-Record emphasized 
the fact that the federal highway 
budget is more then balanced, that 
more funds are taken in through motor 
vehicle taxes than are spent on roads. 
He added that a balancing of the 
social and economic budget of the 
(American people calls for more money 
for roads. not less. No federal money. 
said Mr. Chevalier. goes farther than 
read funds, because each dollar except 
those for grade crossings must be 
matched by the states. He also pointed 
out that expenditures of federal funds 
on grade crossing climination and on 
farm-to-market roads represent a new 
federal policy since 1929, and should 
not be included when measuring pres- 
ent expenditures by those of 1929. Mr. 
Chevalier challenged the President’s 
statement that we have a satisfactory 
basic network and have got the farmers 
out of the mud. Obsolescence has made 
it imperative that many miles of main 
roads be rebuilt, he said, and as to 
rural roads, nothing has been done to 
two-thirds of them. 
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Acid Sewage Damages 
Niagara Falls Plant 


Gas fumes and acids discharge, 
the sewers from industrial plant 
Niagara Falls, N.Y., have already , 
serious damage to the city’s 
$1.400.000 sewage disposal plant. jt 
pointed out in a letter sent by Geors 
L. Watson, consulting engineer 6 


project. to the city council. The 
goes on to recommend immediate Da 
sage of an ordinance prohibiting | 
discharge into sewers of any waste o 
a liquid or gaseous nature tending ty 
deteriorate the sewage plant st: r 
and equipment. 

The letter points out that in th: 
months during which industrial wastes 
have been taken into the plant serious 
structural damage has been don 
concrete channels, in some cases eatin 
away ‘the concrete to a depth of 
inch, and the metal work in the control 
structures is rapidly being corroded 
On a number of occasions acid fumes 
from the industrial wastes have made it 
impossible to work in the bar scree 
room. 

At the present time, wastes ar 
merely being by-passed through th: 
plant, which is not yet completed. Mr 
Watson points out that if these wastes 
are permitted to go through the plant 
when it is in operation, serious damag 
to plant machinery and equipment can 
be anticipated. He states that he will 
not permit sewage to be turned into 
the plant until such time as the cit 
is in a position to guarantee that it 
not be of an excessively acid nature. 


Florida May Not Enforce 
Cement Inspection Tax 


A temporary injunction enjoining 
Florida state officials from enforcing a 
$3 per ton inspection fee on foreign 
cement brought into that state. wa 
handed down November 26 by a tlires 
judge special tribunal in federal court 
The Florida tax was recently upheld }) 
the State Supreme Court (EVR Oct. 2! 
1937. p. 656). 

Proceedings were instituted in ki 
eral District Court at Pensacola by t! 
Bimco Trading Co.. a New York firm 
importing cement from Belgium and 
Denmark. The federal government 
tervened in the case on the grounds 
that the terms of the Florida inspection 
fee reduced the reciprocal advantages 
granted under the Belgo-Luxemberg 
trade treaty of 1935, whereby this coun- 
try granted a 11% cent per 100 Jb. tarifl 
reduction on Belgian and other cements 
in return for which those countries 
granted valuable customs reductions 00 
industrial and agricultural products 0! 
the United States. 
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REAR ADMIRAL NOKMAN M. SMITH 


Moreell Becomes Chief 
Of Yards and Docks 


Commander Ben Moreell of the 
Navy Civil Engineer Corps was com- 
missioned as Rear Admiral and_ be- 
came chief of the Bureau of Yards 
and Docks on December 1. He suce- 
ceeds Rear Admiral Norman M. Smith, 
who is retiring from active duty at his 
own request. 

Admiral Moreell forty-five 
years old, graduated from Washington 
University in 1913 and served for four 
years thereafter with the public works 
department at St. Louis as designing 


who is 


engineer and resident engineer on con- 
Upon his appoint- 
ment to the navy in 1917, he became 


struction projects. 


assistant to the public works officer 


at the New York Navy Yard. 


War service 


During the war he was assigned as 
aide on the staff of the commander of 
the Azores detachment of the Atlantic 
fleet and also as public works officer 
of the U.S. naval base in the Azores. 
Then, after a civil 
member of the plant board, he became 
principal assistant and executive officer 
to the engineer-in-chief of the depart- 
ment of public works in Haiti. Four 
years later he went to the Norfolk 
Navy Yard and in 1926 he became 
assistant design manager of the Bu- 
reau of Yards and Docks. His service 
in this capacity was interrupted by 
several years service in charge of an 
emergency construction program at 
the Puget Sound Navy Yard. 

In 1935 he was made project man- 
ager of the shipbuilding and_ repair 
facilities of the storage and submarine 
base section and in August of this 
year he became public works officer 
of the Navy Yard at Pearl Harbor. 

Admiral Moreell is well known 
throughout the civil engineering pro- 


year as engineer 


THE W 


REAR ADMIRAL BEN MOREELL 


fession as an outstanding authority on 
concrete and reinforced concrete design. 
He is author of the widely used book, 
“Standards of 
issued by the 


Docks. 


Concrete,” 


of Yards and 


Design of 
Bureau 


Admiral Smith retiring 


Admiral Smith, who is retiring at 
the age of 54, graduated from the 
Naval Academy in 1906 and after serv- 
ice as an assistant civil engineer with 
the rank of lieutenant, he attended 
Rensselaer Polytechnic Institute grad- 
uating with the degree of civil engi- 
He then served in the public 
works department of the Naval Train- 
ing Station at Great Lakes, Ill, and 
in various navy yards until 1917, when 
he became public works officer of the 
navy yard at Charleston, serving in 
that capacity throughout the war. 

After service as public works officer 
in various naval stations, he 
project manager of the Ordnance 
Establishment Section in the Bureau 
of Yards and Docks, holding that posi- 
tion for 31% years. Then, after three 
years in charge of the public works 
department at the Boston Navy Yard, 
he was appointed chief of the Bureau 
of Yards and Docks with the rank of 
Rear Admiral in 1933. 


neer,. 


became 


David Coyle Nominated 


As A.S.C.E. President 


David 


engineer, 


Cushman Coyle, consulting 
New York. has been nom- 
inated for president of the American 
Society of Civil Engineers under a pro- 
vision of the constitution 
which permits 25 members to nom- 
inate any member by declaration. The 
official nominee for president is Henry 
E. Riggs, his nomination having been 
made by the board of direction at the 
time of the Boston meeting. 


° 9 
society s 
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PWA Power Loans 
Before Court 


Supreme Court begins hearings 
on loans to municipalities for pub- 
lic power development 


Argument started Dec. 6 before the 
U.s. Supreme Court on the 
tionality of PWA loans and 
municipalities for construction of ele 
trical 
already provided by private companies. 
The Court 
brought by the Power Co 
and the Duke 
such allotments to the 
Hartselle, Guntersville 
Alabama, Green- 
South The 
decision, however. is expected to con- 
total of 52 
$84.026.288. 
contention of the 


constitu 
grants to 
facilities competing with service 
before the 

Alabama 


Power Co. to 


sults 


were 


prevent 
De ca- 


Rus 


cities of 
tur. and 
sellville in and to 


wood County. Carolina. 
trol the disposition of a 
similar projects to 

It is the 
that the federal government is exceed- 


cost 


utilities 


ing its powers by encouraging the con- 
struction of utility 
through the provision of 
loans and outright grants. 


municipal plants 
low-interest 
The result, 
they argue. is unfair competition and 
the destruction of their capital. 

The government's answer is that the 
utility companies have no standing to 
challenge the validity of the allotments, 
they hold non-exclusive 
and municipal 
admittedly lawful. Even 
have a basis for the suits, 
ment 


fran- 
competition is 
if they do 
the govern- 
and 
are justified under the general welfare 


since 


chises 


contends, the loans grants 
clause of the Constitution as part of a 
general program to reduce unemploy- 
ment through the stimulation of public 
works The 
ernment, it is argued. exercises no co- 
ercion upon local governments either 
to accept PWA allotments or to utilize 
them 


federal gov 


construction. g 


for the construction of electrical 


facilities. The decision as to the type 
of project to be built 
with the local government. subject 
only to the requirement of PWA that 


its loan must be well secured. 


rests entirely 


The issue has been presented to the 
U.S. Supreme Court twice before. but 
has yet to be decided. Once the court. 
in a case involving Allegan. Mich.. re- 
fused to grant a writ of certiorari. and 
later. in 
it ordered a retrial in the lower court 


the Greenwood County case. 
because of technical irregularities. 
District Court decisions in PWA power 
cases have favored the government in 
18 cases and have upheld the utilities 
in five. Five different Circuit Courts of 
Appeals have ruled in favor of the 
government, while have 
the utilities. 


none upheld 


News Continued on page 961 
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EFINITION: Building is a type of construe- 

tion that costs too much. The President, in his 
housing message to Congress last week, restates this 
well-known fact and asks again what can be done 
about it. This issue, devoted to some of the new 
buildings of the year, emphasizes one attack on 
costs, namely the development of new competitive 
materials. In residence construction, where lower 
costs are most necessary, this normal method of re- 
ducing costs—through competitive new products— 
has so far made little headway. One reason lies in 
the high financing charges that housebuilding must 
absorb, charges so high that any possible re duc ‘tion 
in materials costs goes unnoticed. Another obstacle 
is the method of distribution used for building 
materials and equipment, which boosts the cost to 
the final purchaser unnecessarily. Financing and 
selling costs are problems of management that no 
amount of product development and improved con- 
struction technique can overcome. When_ these 
costs are reduced to reasonable proportions, house- 
building may be able to reflect the economies of 
new materials and methods. Until then the defini- 
tion of building given above will continue to apply 
to housing. 


New Objectives 


Roav researcn is shifting its attention from 
the numerous problems of pavement construction, 
which for years dominated the proceedings of the 
Highway Research Board, to soils, safety and road- 
side ‘s. The chief reason lies in the very fact that 
pavement questions have been so much discussed 
in the past. The road is more than pavement; it 
extends across the whole right-of-way and down 
into the ground to the lowest level of active drain- 
age processes. And further, it is not only a structure 
hut also an operating facility, so that traffic has 
much to do with right planning and design. The 
roadside includes shoulders, ditches, slopes, the 
trees and posts that have brought death to many an 
unwary traveler, the parking area along the side, 
and in due course also the sidewalk. This wide 
extent of territory has had little consideration in 
analvsis or research, but now that the road scien- 
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tists are giving it attention it should see improve. 
ment. Soil problems are of even broader impor. 
tance, not only because they concern the road 
subgrade and the construction of stable and <li 
fills but also because they give the key to low-cos 
road possibilities. If the two million miles of yy. 
surfaced road are to see much improvement, sj! 
study will have to show the way. 


Saner Views Gain Ground 


By cenerat consent airplane wrecks ar 
charged to weather conditions, defects of equip. 
ment, and the inherent hazards of flying. We d 
not often blame the pilots. Quite an opposite view 
has prevailed in the matter of road accidents, iy 
part for temperamental reasons and in part bp. 
cause “repeaters” prove that in some cases a per- 
sonal factor is present. This prevailing view ha: 
unfortunately turned attention away from the 
hazards of vehicle and road. Little thought has 
been given to the blind spot that conceals an over- 
taking vehicle, or to road conditions that make 
precise tracking difficult or that require ultra. 
rapid decision at intersections and other dangei 
spots. Highway engineers and students of road 
problems shared in this neglect. But the discussions 
of last week indicate a change in thinking. The 
dangers of the vehicle are already under stud\ 
and measurement; the dangers of the road also 
are beginning to be recognized, and may soon |e 
put under the researcher’s microscope. As the 
vestigative work proceeds, safer roads will become 
possible, and the progress towards safety made in 
recent years will be accelerated. 


Politics and Housing 


AN INELEGANT spite fight inspired by the mayo 
of New York against Nathan Straus, administrato! 
of the U. S. Housing Authority, has resulted in the 
resignation of the chairman and counsel of the 
New York C ity Municipal Housing Authority. The 
mayor disagreed with the policies of his ap- 
pointees. The mayor forced them out. This simple 
chain of events and the details thereof have onl) 
local importance, but the precedent that the 
mayor's action establishes is of wide concern. Are 
municipal housing authorities to be non-partisan 
administrative bodies or are they to be political 
puppets? If the latter, we are setting up in public 
housing one of the most potent vote-getting . 
patronage vehicles that can well be imagined. A 
a corollary, inefficiency is being invited and the 
success of the program, both as a humanitaria 
and a business enterprise, jeopardized. If state 
housing laws do not already contain provisions 
that insure the municipal housing authorities 
reasonable protection from political sniping, some 
immediate thought should be given to revision. 
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Build to a Plan 


CONOMY WILL GUIDE public expenditure 
for years to come, as anyone may read out of 
the day’s budget and debt figures. The proposal 


| to cut road expenditures to the bone, as advanced 


in the President’s message a week ago, brings this 
fact forcefully to attention. But at the same time 
it emphasizes the fact that mere budgeteering can- 
not serve the ends of economy, and that planning 
to a definite program is necessary. Small expendi- 
tures that fail to produce any useful effect may 
he wasteful. 

Some aspects of the proposal to check road 
development were discussed in this column last 
week. The problem of a definite program to serve 
both road needs and economy remains to be con- 
sidered. What policy shall shape the future of our 
road transportation system? It is known that a 
nation’s industrial and economic strength is closely 
related to the efficiency of its transportation, and it 
is known also that in the United States today the 
road is an essential element of transportation. 
Maintenance of road efficiency therefore touches 
the personal interests of all. 

That a program is necessary for wise direction 
of our vast undertaking of road modernization 
needs no proof. It is equally obvious that such a pro- 
gram must be based on facts. Up to the present our 
national road improvement has been a relatively 
simple task, since the hard-surfacing, straightening 
and widening of our main routes was the obvious 
primary need. For the future, however, so simple 
an approach to the problem is no longer adequate. 
\ plan based on knowledge is required. 

During the past few years road work has been 
extended into new fields by adding secondary roads 
and by starting on the huge task of making the 
grade crossing safe. Improvement here as well as 
in the field of main roads is as necessary this year 
and next as it was ten years ago. But the road has 
been outdistanced by growing traffic needs, and in 
consequence the problem today is so complex as to 
defy solution except on the basis of measured facts. 

Fortunately, the needed facts are already being 
gathered. Federal and state road-service surveys 


begun a year ago are determining by precise 


methods the amount and distribution of traffic as 


_well as the requirements of every type of traffic 


and every class of the population. Results are 
beginning to accumulate, and while full data will 


' not be at hand for many months more it should 


soon be possible to draft tentative programs in 


| Many states. Within a year or two, if the studies 
are pursued with energy, we ought to have a plan 
_ lor a comprehensive, efficient and safe road trans- 
| portation system. On the strength of such a plan it 
B will he possible to say in reasonably definite terms 
| what yearly expenditure will permit of carrying the 
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program forward purposefully. Federal and local 
budgets can then be shaped accordingly. 

Present knowledge affords much less definite 
guidance. Yet existing conditions justify some 
significant conclusions. Even today it is possible to 
say that the initial undertaking to eliminate the 
deadly grade crossing should be continued at un- 
diminished rate and that many secondary roads 
should be made passable for regular traffic, while 
at the same time the shortcomings of our main- 
road net work, which are even greater today than 
ten years ago, call for remedial action at least pro- 
portionate to that of the past decade. If the well- 
tested federal-aid system is to be preserved, a 
federal road budget of two hundred million dollars 
as established by the Hayden-Cartwright Act is 
therefore far from excessive. 

But while present knowledge permits of approx- 
imating the needs of road transportation, effective 
plans and budgets await the completion of a pro- 
gram based on road-service facts. The countrywide 
measurements and analyses now in progress will 
determine both the future of our road develop- 
ment and the national interest which it involves. 


Quiet. 


ONSTRUCTION WORK is notoriously noisy. 

Must this be so? Is that incessant banging, 
chattering booming racket an indispensable by- 
product of construction activity? Since time im- 
memorial it has been so regarded by builders. A 
long-suffering public is beginning to believe other- 
wise, however. An injunction against a Dela- 
ware River aqueduct contractor prohibiting night 
work in a residential community is a sample of the 
public’s current temperament. 

Like it or not, constructors must realize that out- 
siders have certain rights to peace and quiet— 
rights that will be preserved by legal means if ne- 
cessary. Certain construction operations and some 
types of equipment are inevitable noisemakers, 
and little can be done about it but to do away with 
them—or, better, arrange the working schedule to 
cause a minimum of inconvenience and annoyance 
to neighbors. Yet most operations and many more 
kinds of equipment than at first might be realized 
are susceptible to noise reduction. 

We are apt to boast of the speed, efficiency and 
economy of our modern construction tools; might 
inventive and design genius not be turned also to 
the fourth quality, quietness? Many constructors 
are proud of their fast production, their safe and 
efficient methods and their construction excellence. 
Why not add noiseless operation to this list of 
achievements? Let’s devote some of the industry’s 
ingenuity to noise elimination, and gain the pub- 
lic’s goodwill to an extent heretofore unknown! 


Please! 
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PICTURES IN THE NEWS 


ager ™ 
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INTRODUCING THE “MORNING GLORY” COLUMN. Creation of Architect Frank Lloyd 
Wright, this unprecedented reinforced concrete column and its spreading hollow “petal” co: 
stitute the principal framing element in a new office building for the Johnson Wax Compan) 
at Racine, Wis. Reinforcement is expanded metal mesh. The upper part of the shaft is hollow 








pany 


llou 














December 9, 1937 





N? BRANCH of construction is so 
continually in the limelight as 
buildings. Since everyone sees build- 
ings daily, works in them and makes 
his home in them, this is not surpris- 
ing. But they have a further claim to 
fame, for in boom periods they lead 
the construction parade and when 
times are not so good they are being 
called upon to lead it. 

Right now building is being blamed 
for its failure to respond to some of 
the roseate prophecies made in its 
behalf a year ago. Without doubt 
the effect of building construction on 
business improvement has been dis- 
appointing. On the other hand, some 
types of buildings have done all and 
more than could reasonably have 
been expected of them. And most of 
the other types have shown a steady 
if slow growth under handicaps. 

This is the picture from the eco- 
nomic side. It is composed of high- 
lights and shadows. It is good or bad 
depending upon one’s viewpoint. 

On the technical side, however, 
there is no room for quibbling. Ad- 
vance has been definite, continuous 
and noteworthy. The results are 
everywhere about us in new mass 
effects, new color schemes, new fram- 
ing arrangements, new uses for old 
materials, wide use of new materials 
and improved methods of heating 
and lighting. Architects and engi- 
neers have made the past year a high 
spot in building design, and builders 
have translated the plans into struc- 
tures that set a new pace. 

This issue is devoted to presenting 
some of these accomplishments as 
Buildings that Express New Trends. 
The precisionist might assert that 
most of the buildings cited do not ex- 
press but merely suggest new trends. 
But whether or not the new features 
that they inaugurate develop into 
trends, they are for the moment im- 
portant and significant in that they 
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AN INTRODUCTION TO 


Buildings That Express New Trends 


by Watpo G. BowMAn 


Associate Editor, Engineering News-Record 


indicate a healthy disregard for 
precedent and a will to put to use 
the fruits of science and research. 

In this respect a glance at some of 
these developments is enlightening. 





Walls, for example, are being suc- 
cessfully built of pressed steel sheets 
and of cement-asbestos sheets, prod- 
ucts of the laboratory. Insulation. 
another product, makes such walls 
possible. Then there is the phenome- 
nal spread of the use of glass block, 
which research has made into a 
practical construction material with 
unique advantages. Porcelain enamel 
steel in color, windowsills and cop- 
ings of stainless steel, brick in blend- 
ing shades, are making polychrome 
effects possible. Improved technique 
in building architectural concrete 
walls is at the root of another type 
of wall improvement. 

Building frames, too, have re- 
sponded to the urge for improve- 
ment. Particularly is this true in the 
industrial structure where larger 
bays, valuable savers of floorspace. 
are being made possible by the use 
of cantilever trusses. Or, when an 
entire absence of interior columns is 
desirable, simple trusses in sizes un- 
common to buildings are resorted to. 
A particularly noteworthy develop- 






ment is the adaptation of welded 
rigid-frame bents, eliminating trusses 
entirely. In riveted construction such 
frames have been used in Europe for 
a good many years. The first example 
in this country was the Continental 
Can Co. plant in Elwood, Ind.,_ in 
1935, and this year the design was 
extended to sawtooth roof bents in a 
building for the Lincoln Electric Co. 

In many respects, the most un- 
orthodox framing of the year occurs 
in reinforced concrete, in the new 
Racine, Wis., office building built for 
the makers of Jobnson’s wax. An 
extreme example of “form follows 
function” design, the building con- 
tains circular columns that increase 
in section from bottom to top and at 
the top flare into capitals that con- 
stitute the roof slab. 

New developments in roofs keep 
pace with those made in other ele- 
ments, while the interiors of the 
buildings reflect such other research- 
engendered changes as_ acoustical 
ceilings, accommodations for air- 
conditioning ducts, high intensity 
artificial lighting, cellular steel floors 
that give wiring accessibility new 
meaning and concrete floors that act 
as radiators. 

And why this shift from old paths 
to new? Not to create bizarre effects 
nor to satisfy whims for sensational- 
ism were these new buildings built, 
but rather to promote efficiency. Bet- 
ter light, better air, more unob- 
structed space, less dirt, decreased 
maintenance were among the objec- 
tives sought. In the following pages 
nearly a dozen of these new struc- 
tures are described. All of them “ex- 
press new trends” and lend credence 
to the view that the past year has 
been one of exceptional advance. 
They furthermore suggest clearly, in 
their discarding of entangling alli- 
ances with tradition, some of the 
coming tasks in the building field. 
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Twenty-Seven Forms of Glass 


Office building of Corning Glass Works in New York presents a 4-story glass 


block wall to Fifth Ave. and an interior outfitted with glass products in many forms 


T HE “building of the year” on 
New York’s Fifth Ave. is the 
new 6-story Corning Building whose 
windowless walls of glass block mark 
the first use of this new product in 
a multi-story city office structure. 
Distinguished further by over twenty 
other glass products used on the in- 
terior, it offers the architect and en- 
gineer a full size demonstration of 
what an old material made new by 
research offers the building industry. 
In the new building, which is also 
completely air conditioned, — afe 
housed the offices and show rooms of 
the several divisions 
of the Corning Glass 
Works. The building 
completed in 
September. 

The discard of 
conventional —mate- 
rials in the new 
building for prod- 
ucts of glass is strik- 


was 


ing in the extreme. 
In the outside walls 
building 
units replace lime- 
stene, brick and 
plaster; in interior 
smaller 


the glass 


partitions 
glass block are 
used instead of hol- 
low tile and plaster. 
Wood and metal is 
replaced with glass 


size 


for molding. Glass 
wool or fibrous glass 
is used in the wall 
expansion joints, as 
filler material in 
the air conditioning 
plant, as insulation 
for hot cold 


water pipes, and, in 


and 


tile form, as acous- 
tical ceilings. Radi- 
ator grilles are of 
solid glass rods, and 
hollow — glass 
and disks comprise 


rods 


the stairway balustrade. Plate glass 
doors, illuminated glass panels and 
grilles, Carrara glass toilet partitions, 
polished wireglass windows in the 
air conditioning plant, glass trim for 
doors, glass picture frames, glass 
neon tubing, glass screws and bolts 
and silvered glass tile in the entrance 
lobby are among the other glass 
products which add up to a total 
of 24. 

The Corning Building, as it is 
officially named, is 27x100 ft. in 
ground dimensions and is located on 
the corner of 56th St. and Fifth Ave. 


Fig. 1. First “main street” office building to use windowless glass block 
walls is this New York home of Corning Glass Works. 


silver trim outlines spandrels and pilasters. 


Six stories high, the building is en. 
closed on its street faces by screens 
of glass block four stories high 
framed in Indiana limestone as indi. 
cated in Fig. 1. Shops and display 
space occupy the first floor and part 
of a mezzanine while the rear of the 
mezzanine and the four upper floors 
are devoted to offices. Elevators for 
the latter are located in the rear of 
the building with an entrance on 
56th St. 

The 3,800 blocks that are used 
make up about 80 per cent of the ex- 
posed wall faces. The glass wall sur. 

face is divided into 
panels by 1.300 ft. 
of extruded nickel 
silver trim. Includ- 
ing 4,136 lb. of 
nickel silver for in- 
terior doors and 
trim, a total of 7,776 
lb. of this material, 
an alloy of nickel. 
copper and zinc, is 
used in the build. 
ing. The framework 
of the building is of 
steel arranged in six 
bents of 24 ft. 8 in. 
span; rolled sections 
are used through- 
out. Floors are of 
concrete in a 2-way 
slab of precast-slag 
bleck and_ poured- 
joist type. 


Glass wall units 


The wall block 
are made of Pyrex 
zlass whose coelli- 
cient of expansion, 
0.6000032, is about 
half that of steel. 
A large size block 
—1-ft. square—was 
adopted to reduce 
the number of units 


Nickel 
to be handled and 
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Recirculating grille... 


Section A-A 


g. 2. Structural details of walls and air conditioning and heating facilities in the Corning Building. 


also the number of mortar joints re- 
quired. Fewer mortar joints mean 
fewer chances for leaks, and in addi- 
tion transmission of light striking a 
wall at an angle away from the hori- 
zontal is greater for the large units 
than for small units where the larger 
number of joints interfere. 

Each block is manufactured by 
fusing the edges of two glass “pans” 
together under pressure at a tempera- 
ture of 3,600 deg. F. Fluting on the 
inside surfaces is placed horizontally 
on the front face and vertically on 
the rear to insure diffusion of light 
and obscure images behind the 
block. This arrangement of fluting 
also eliminates any lens effect. The 
edges of the units are scored and 
are made concave to insure bond and 
retention of the mortar at the joints. 

The unit is said to transmit 78 per 
cent of the light directed at a sur- 
face, compared to 90 per cent for 
first-quality plate glass. As-a corol- 
iry, however, light coming through 
a block is only about one-eighth as 
bright as when viewed through plate 
glass. And, because of the fluting, 
the light is diffused and scattered 
so that no sharp shadows result. The 
insulating value of the block is meas- 
ured by the fact that it transmits only 
10 per cent of the radiant heat fall- 


Fig. 3. Expansion joints between glass 


block wall panels and_ the 
steel frame were packed with 
fibrous glass and sealed against 
moisture on the outside. 


ing upon it. Stated in another way, 
the blocks have a heat transfer value 
of 0.5 B.t.u. per sq.ft. per hr. per deg. 
F. temperature difference compared 
with 0.6 B.t.u.’s for 
wall. 


an 8-in. brick 

It is also claimed that the spacing 
of the faces is such that the resonance 
frequencies of the block lie outside 
the frequency range of usual noises. 
Over a frequency range of 120 to 
3,500 cycles per second, experiments 
have shown a maximum loss of 42.9 
and an average loss of 33.3 decibels. 
Test panels cemented with a 1:1:3 
cement-lime mortar have successfully 
withstood the New York State stand- 
ard fire test. The compressive 
strength of a single block is about 
2,600 lb. per sq.in., and panels 4 
blocks high by 3 blocks wide show 
a strength slightly in excess of 1,000 
lb. per square inch. 


Wall construction 


The interesting features of the 
glass block wall construction in the 
Corning Building relate to the means 
of providing for differential tempera- 
ture movements between the wall and 
the steel frame, to the methods of 
supporting the wall panels on the 
steel frame and to the compromises 
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in design made necessary by city 


building regulations. In each of these 

features, the building is unique. 
One of the first considerations in 

the design was the 


necessary pro- 


vision for temperature movements. 


Since the glass has a coefficient of 
half that of 


physical separation 


expansion only steel, 


positive was 
necessary. Logical wall panel limits 
undersides of the floor 
and the faces of the col- 
umn pilasters horizontally, or about 
10x20 ft. Such a panel resting on 
the steel framework at the 
left free at the sides and the top, 
and the resulting joints are packed 
with fibrous glass. The exterior and 
interior faces of this extremely sim- 


were the 
vertically 


base is 


ple expansion joint are sealed with 
a calking compound and. on the out- 
side, the joints are covered with the 
nickel silver strips which are screwed 
to steel tee in the 
joints. Separate. tall narrow panels 
are used along the columns ofsthe 
pilasters. 

The outlines of these wall 
and the locations, therefore, of the 
expansion joints are clearly indicated 
on the face of the building by the 
nickel silver strips. It will be noted 
that there are two horizontal strips 
about 3 ft. apart at each floor level. 


sections inserted 


panels 


At only one of these. the bottom one. 


is an expansion joint located. The 
other strip merely defines the top 
edge of the spandrel section in which 
blocks different 


the balance of the panel are installed. 


from those used in 


This difference consists in the use of 
narrow closely-spaced fluting which 
makes the brick spandrel masonry 
backup. required by building regu- 
lations, from the 
Similar block are used for the col- 


invisible outside. 


umn pilaster panels. 


Code requirements met 


The code requirement of a 3-ft. 
masonry spandrel section is a fire- 
safety provision based on the use of 
ordinary windows. it being contem- 
plated that flames escaping from a 
floor reach the 
above. Based on the strength 


lower cannot next 
story 
and fire resistance of the glass block. 
the designers claim that an 18-in. 
spandrel section is adequate when 
glass block construction is used. An- 
other fire safety requirement resulted 
floor of trans- 
lucent that may be 


opened to admit fire hose or to per- 


in the use on each 


panels 


class 
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mit the escape of smoke. These pane!s 
are visible on the 56th St. face of 
the building in Fig. 1. 

Details of the method used to sup- 
port the glass block wall panels on 
the steel 
Fig. 2. 


framework are shown in 
The fact that the building 
code called for 8 in. of masonry fire- 
proofing in front of the wall columns 
proved to be somewhat restrictive 
from the standpoint of securing the 
extremely accurate level of steelwork 
support required for the glass block 
construction. With the center of the 
glass block wall 10 in. out from the 
column face extreme care in fabrica- 
tion and of the steel 
necessary to twisting 


erection was 
and 
warping. The detail consists of a 12 
in. spandrel channel to which is 
riveted a 6x6x} in. angle on which 


the glass blocks rest. The channel is 


prevent 


rigidly connected to the columns by 
a 6xOx{ in. top angle and an 8x6x} 
bottom angle. Between columns addi- 
tional support is provided by tie 
plates whose back end is riveted to 
the longitudinal floor girder which 
is set about 1 ft. in from the column 
centerline. Except for this detail the 
steel framing is very simple. 
Another major item of interest in 


Fig. 4. Large-size glass wall 
12x12x4 in. were laid up in 44 
in. mortar joints by 


masons. 
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the building is its air condition; 
layout. Two systems are used. 
for the shops on the first floor 
mezzanine and the other for the 
office floors. All air conditi 
equipment is installed in a pent 
of the fresh 
being admitted through louvr 
the north exposure. Heating 
through — fin-type — ri 
which the fresh air is 
at the duct outlets in the roo: 


on the rear roof. 


steam 
over 


Air conditioning plan 


The general scheme of air distri}y. 
tion is to bring the main supply ai 
return air ducts through the ro 
slab into a space above a suspend 
ceiling on the fifth floor and the; 
to attach branches leading to eaci 
of the column lines. The ducts the: 
feed down to the various floors at 
each of which they branch horiz 
tally to an outlet in an air mixing 
cabinet set in the center of the wal 
panels. The vertical ducts run in the 
column furring and the horizontal 
ducts (as the floor levels) in chases 
in the masonry spandrel walls. Ducts 
for the stores are brought down i: 
but 
of branches 


terminate in 
located 
suspended ceiling over the first flo: 


the same way 


series above 
mezzanine, 

As stated, steam heating is used 
with the air conditioning system in 
the winter. Steam pipes rise in chases 
along the columns and branch ° 
each floor to the fin-type radiators 
installed as part of the air mixing 
cabinets in the spandrel walls. Thi 
air discharge passes over these rad 
ators and through grilles into 
rooms thus providing efficient circu 
lation. In summer, cooled air is dis 
charged through the same grilles. 

Viewed from the 
building. the grilles are the o 
evidence of the air conditioning i1 
stallation since all duct and pipe w 


inside of 


is enclosed. A strip 2-ft. wide arow 


the building and about 23 ft. abo 
each floor is required for this insta 
lation. 

The Corning Building was ¢ 
signed by William and Geoffrey Pla! 
and John M. Gates, associated archi: 
tects. New York City. Syska & Hi 
nessy were the mechanical engineet= 
H. G. Balcom, the structural eng! 
neer, and Mare Eidlitz & Son, In 
the general contractor. Post & M 
Cord fabricated and erected the ste 
frame. 
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THAT RESEARCH BUILT PRESENTS A COLORFUL 


Masonry Gives Way to Steel 


Porcelain enameled sheets, stainless strip and glass block distinguish new 


EEK 


STEEL AND GLASS FACADE 


research laboratory of American Rolling Mill Co., in which walls and roof as well as 


frame are of steel 


A—— BREAK with the past 
insofar as materials and ex- 
ternal appearance are concerned is 
recorded by the new research build- 
ing of the American Rolling Mill Co. 
at Middletown, Ohio, opened last 
month. Steel walls with outside sur- 
faces of porcelain enamel sheet and 
stainless strip, steel roof, welded 
steel frame, sawtooth roofs fitted with 
glass blocks, fixed plate glass win- 
dows framed in glass block. and a 
wall contour of curves and angles 
present a contrast with conventional 
practice that is accentuated by a 
striking color combination of black, 
cream and silver. Befitting a research 
laboratory, a total of eleven of the 
companys products can be found in 
the building. Seldom if ever has a 
structure been built which exemplifies 
so well the owner’s own progress in 
product development. Except for the 
structural steel, the concrete and the 
vlass, the entire building is composed 
of flat rolled Armco products. 

Of single-story type the building 
covers a six-sided plot which may 
he considered as a large rectangle 
adjoined on the south by a trapezoid. 
The rectangle, 255 ft. north and 
south by 175 ft. east and west, is 


covered with a seven-bay sawtooth 
roof except for the outside bay on the 
west and north which has a flat roof. 
The entire roof over the trapezoidal 
area is flat. In general. the area under 
the sawtooth roofs is occupied by 
laboratories while the flat roofs are 
over offices. The 41,900 sq.ft. of space 
is divided into more than 100 rooms. 

In external appearance the build- 
ing is unique, presenting bands of 
porcelain enamel, stainless steel and 
glass that extend unbroken, except 
for the entrance tower on the west, 
for nearly 600 ft. around three sides. 
The watertable base, 1-ft. high, is of 
black Macotta enameled iron. Above 
this is a 2}-ft. strip of cream-colored 
porcelain enamel surmounted by a 
stainless steel sill 4 in. wide. A simi- 
lar strip of stainless forms the head 
lintel above the window areas. and 
stainless steel also frames the non- 
opening plate glass windows inset 
in the glass block panels which, with 
the black porcelain enamel pilasters. 
form a continuous band around the 
building. Above the windows the 
cream-colored porcelain enamel sheet 
is repeated in a wall and_ parapet 
strip 8 ft. high divided in the middle 


by a 4 in. stainless strip and sur- 





mounted by a stainless cornice of 
the same width. 

The only variation in this facade 
treatment occurs on the west side. 
Here a massive square entrance tower 
extending forward from the line of 
the main building dominates the ap- 
pearance with its curved corners and 
vertical V-shaped bands of stainless 
steel extending upward to the cornice 
from a semi-circular marquise of 
stainless steel at the portal. The only 
second floor space in the building 
occurs in this tower. about 1600 
sq.ft.. which will be devoted to X-ray 
testing and similar research. 


A welded frame 


Behind the striking exterior of this 
building are design and construction 
innovations of note. They involve 
frame, walls and roof, and extend to 
such interior facilities as partitions. 
air conditioning and trim. 

The steel frame of rolled sections is 
completely welded. The principal fea- 
ture occurs in the sawtooth roof sec- 
tion where welded bent beams replac e 
the more conventional trusses result- 
ing ina modified rigid frame construc- 
tion. Free of bracing it permits un- 
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Fig. 2. 

of service. 


obstructed headroom and provides 
from 
block sawtooth inclosures; the bents 


uninterrupted light the glass 
are spaced 30 ft. apart. 

Foundations consist of simple con- 
crete footings, and at the building 
line a concrete curb is used to sup- 
port the exterior walls. The floor 4s 
slab. All 
telephone and other service lines are 
in the floor 
through 


a 5-in. concrete electric, 
in fiber ducts encased 
slab. These are 


hand holes every 200 ft. 


ace essible 


Thin steel walls 


Although steel walls have been 


used in such small structures as fill- 


ing stations, the Armco building re- 
presents their first use on a large 
scale. The fact that the Armco walls 
must function 
service and are less than 6 in. thick, 
including exterior and interior trim, 
make them both unique and signifi- 


in air conditioning 


cant. 

The basic structural body of the 
walls is made up of flanged galvanized 
steel pans set on end and interlocked 
at the edges. Known as Steelox con- 
struction, these pans are assembled in 
units about 7 ft. long and of the 
height desired and are fastened by 
bolts to frames of welded pressed 
steel tubular members 4 in. square. 
These tubular frames are anchored to 
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Sawtooth roof faces on the north side of the new Armco research building introduce glass block inclosures to this | 
At the left is the temporary east wall in which mica insulation is used between two steel sheets. 


the structural weld 
(Fig. 3). 


To this basic wall, insulation 


frame by 


trim are added to complete the 
struction. On the (Fig. 5 
rock wool bats 3} in. thick are 
stalled between the flanges of th 
Steelox sections to which clip an 


inside 


and hooks are welded to furnish a 
fastening for }-in. sheets of plywood 
The plywood serves both to hold th: 
insulation in place and to forn 
backing for the interior steels! 
trim. This trim is of 22-gage flat sh 
and strip painted, except in such 
rooms as the library, director's off 
and lobby where 18-gage furnitur 
steel and stainless strip is used. Th 


Fig. 3. Thin walls of steel distinguish the Armco research building. Shown here are the galvanized steel pans with interlocking 
edges set in tubular frames that constitute the basic elements of the wall. On the outside (left) the horizontal clip 
strips engage the porcelain enamel panels. On the inside (right) rock wool bats are intsalled in the pans and held in 
place by plywood faced with painted steel sheets. 
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Horizontal Wall Sections 


‘ig. 4. 


furniture steel is given a_ walnut 
grained finish to match column and 
beam enclosure plates that are used 
in these rooms. 

The outside of the walls is covered 
with porcelain enamel steel sheet in 
rectangular flanged 16 
wide and from 16 to 24 in. in height. 
These panels contain } of Celotex 
insulation on_ their and are 
clipped to strips welded to the Steelox 


panels in. 
in. 
inside 


panels (Fig. 6). The stainless steel 
trim bands, 4 in. 
on in similar fashion. All joints are 
celked with oakum. 

A different type of construction is 


wide, are clipped 


used for the temporary east wall. 
which is considered as temporary 
since any future addition will be 


placed on this side. For this east wall 
two 20-gage sheets, held 3 in. apart 
by steel channel stiffeners, form a 
box section which is filled with Zono- 
lite exploded mica insulation. This 
simple design is also used for some 
of the interior partitions and to in- 
close the ends of the saw-teeth and as 
flooring in the second story tower 
room where it is used in a 5 in. thick- 
ness on spans of 18 ft. A perforated 


Sawtooth Roof Section 


Structural details of steel walls and roof of Armeo research building. 







metal acoustic ceiling backed with 
beneath this floor 
which is over offices and the entrance 


lobby. 


The glass block used in the wall 


gypsum is used 


panels is 5} in. square by 3{ in. 
thick. Installing it and the plate 


glass windows involved no features 
of note. 


Insulated metal roof 


The the 
Armco building is also a departure 
from usual practice. As in the walls, 


roof construction on 


the basic structural element is mad: 
up of the Steelox units. Laid with 
flanges up, they form pans which. 
when covered, provide a_ hollow 
metal deck (Figs. 4 and 7). These 
roof units are 5 in. deep and 9 in. 
wide and their face which forms the 
ceiling of the rooms below is_per- 
forated. About an inch above these 
perforations a 4-in. layer of acoustical 
cork is supported on metal chairs 
io give an effective sound-deadening 
construction. The tops of the pans 
are covered with 26-gage galvanized 
steel sheet on of 


corrugated top 
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Fig. 5. Ready for interior trim. Rock wool shown held in place by metal furring 


strips will be covered with plywood and steel sheets. 


will also be hidden by steel sheet enclosures. 


\ 
\ 


~ 
de 


Fig. 


Installing acoustical cork in channels of roof decking. Note perforations 


in deck at right where cork has not yet been installed. 


l-in. laver of cork covVv- 
ered with 4-ply 15-year asphalt com- 
waterproofing. Since the 
pans are fastened to the roof fram 


which is a 
position 


ing by tack welds made from above. 
they are as‘effective on the sloping 
sawtooths as on the flat roofs. 

The glass block enclosure of the 
north faces of the sawteeth are really 
a part of the roof. The glass block 
ft. high 
adopted to take advantage of north 
light and to provide effective insula- 
tion for the air-conditioned interior. 
The block used in the monitors are 


panels are 10 and were 


&x4{ in. in face dimensions and 3{ 
in. thick. 
runs of 150 ft., they are divided into 
panels 15 ft. or 214 blocks long by 


expansion joints consisting of a gal- 


Occurring in continuous 


vanized tee section set in oakum. 


Metal partitions 


Inside, the building is divided int» 
more than 100 individual offices and 
laboratory chambers. Large room: 
are the physical testing laborato 
and central receiving and_ storavze 
aisle, 30 ft. wide, which opens to the 
rear of the building and is equipped 
with a 4-ton hand-operated trz nrail 
hoist to facilitate handlirg of testing 
materials. Ceiling heigh's in the of- 
fices are 12 ft., while in the labora- 
tory the minimum is 14 ft. and the 
maximum, at the top of the sawteeth, 
is about 28 ft. 

Many feet of partitions were re- 


quired, and the most modern types of 
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Fig. 6. Clipping porcelain steel panel: 
calked 


to steel walls. Joints are 
with oakum. 


metal design were adopted. Develop 
by Hauserman, these partitions ar 
3 in. thick and are packed solid wit! 
an inorganic filler that renders then 
soundproof although they do not ex. 
tend to the ceiling. Where complet 
enclosure is required, a single sheet 
of metal is used between the top o! 
the partition and the roof. The in. 
organic filler is also claimed to make 
the partitions highly fire resistant. 
Refinements in the partitions ar 
stainless steel trim at all horizontal 
joints, facilities 
in the base, provisions for piping 
within the partition and felted doo 
strikes at all openings. The partitions 
are movable, not being fastened t 
floor but 
merely held in place by small bracing 


concealed wiring 


the 5 in. concrete slab 


angles. 
Air conditioning 


Entire dependence for heat ani 
ventilation is placed on the air con- 
ditioning system. This is divided 
into two parts, one for the ollices 
and one for the laboratory. The of 
conditioned by tw 
units providing zone control for th 
space with northern and western ¢\ 
posures, respectively. Three units 
serve the laboratory, each providing 


fice section is 


zone control over a practically closed 
system of its own. 

Fach conditioning unit consists 0! 
a mixing chamber, air filter, humidi: 
fier, cooling unit, heat coils and 
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blower. Cooling is effected by deep 
well water, while heating is by low 
pressure steam. Each unit has its air 
intake through the glass block in 
one of the sawtooth faces. All five 
units are located in the peaks of the 
sawtooth roof. 

There are several heat and fume 
exhaust systems in the building which 
afford the only means of ventilating 
the laboratory and shop rooms. The 
air conditioning units are controlled 
by these exhaust systems, assuring 
the proper amount of outside air. 

Conditioned air is furnished the 
rooms through diffusing grilles near 
the ceiling. Air is recirculated from 
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the rooms through other grilles some 
of which are near the ceiling to take 
out warm air in and 
others are near the floor to take out 
cool air in the winter. 

The offices in the summer are 
cooled to 80 deg. F., with 50 per 
cent relative humidity, when the out- 
side temperature is 95 deg. F. In 
the winter, heating is to 70 deg. F. 
when the outside temperature is zero. 
The relative humidity in the winter 
is considerably above that for the 
average office building due to the 
highly insulated nature of the walls 
and roofs. The laboratory section is 
conditioned similarly to the offices. 


summertime 
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The new Armco research laboratory 
will cost about $260,000 exclusive of 
the testing equipment. It was designed 
and built by The Austin Co. of 
Cleveland in cooperation with Harold 
Goetz, architect. Middletown, Ohio. 
The eleven Armco products used 
in its construction are the Macotta 
iron base; the porcelain enamel wall 
panels; the perforated Steelox roof 
decks; the solid Steelox wall units: 
corrugated galvanized roof sheets: 
the stainless steel trim; the insulated 
steel temporary wall units; three types 
of partitions—Steelox, insulated steel 
and Hauserman: the air conditioning 
ducts: and the inside wall sheets. 
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Space, More Light. More Efficiency 


United Aircraft addition for Hamilton Standard Propeller Division shows 


substantial advance in design over original factory, which was ultra-modern in 1930 


—— years ago the United Air- 
craft Corp. opened a new fac- 
tory in East Hartford, Conn., to 
serve two of its manufacturing divi- 
sions, Pratt & Whitney Aircraft, 
builder of engines, and Hamilton 
Standard Propellers, manufacturer of 
controllable-pitch Two 
years ago the operations of these two 
divisions had grown to such an extent 
that the 400x1,000 ft. building was no 
longer large enough. Expansion was 
necessary. The result was the construc- 


propellers. 





tion of a 256x425-ft. addition adjoin- 
ing the existing factory on the south, 
into which propeller manufacture 
has been transferred. Side by side. 
therefore, are two factories 
planning stages were separated by a 
period of only seven years. Yet the 
changes to be noted are substantial 
and support the claim often made 
that the industrial building reflects 
developments in materials, equip- 
ment and design more quickly than 
any other engineering structure. 


whose 


ot a ieee te | Tea 
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Fig. 1. Life begins for a majority of the world’s airplane propellers in 


Both the original building, now 
the Pratt & Whitney factory, and the 
new addition, the home of Hamilton 
Standard Propellers, have the same 
general external appearance and are 
of the same general type, consisting 
of a two-story headhouse of tier con- 
struction, with the factory bays, of 
single-story monitor-roof type, run- 
ning at right angles to the head- 
house. It is in details that the new 
addition reflects new design trends. 
For example: 





this modern industrial plant. 
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ig. 2. What the modern factory*will wear. 
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A typical 64-ft. bay accommodating four lines of machines served by continu. 


ous overhead power ducts and floodlighted by day through large areas of glass sash and by night from high-intensit 


mercury-vapor lamps. 


The original factory has 32x40-ft. 
bays; in the new adition they are in- 
creased to 64x64 ft. 

The monitors of the original fac- 
tory have single, sloping, ventilating 
sash windows; double, sloping win- 
dows are used in the new design. 
Also, the older abutted 
against the second story of the head- 


monitors 


house. while the new monitors are 
stopped off about 20 ft. short and 
windows are installed in the end 
faces. This change greatly improves 
natural light conditions and ventilat- 
ing in the second story of the new 
headhouse. It also suggested cutting 
back the original monitors, an al- 
teration which was made recently. 

In the new addition, natural light 
in the interior is substantially su- 
perior to that in the original building 
by virtue of an increase of the ratio 
of monitor width to clear spacing 
between monitors from 24:1 to 3 
hoa. 

In the original factory 
light is supplied by overhead incan- 
descent lamps supplemented by indi- 
vidual lights for the machines. High- 
intensity, mercury-vapor, overhead 
units, 16 ft. apart each way, light 
the new addition. 

Electric power wiring in the origi- 


artificial 


nal factory is carried in a multipli- 
city of conduits with fixed outlets. A 


single bus duct over each two lines 
of machines, into which power cables 
may be plugged at 12 in. intervals, 
is used in the new addition. 

In the original factory heat is sup- 
plied by a hot water system with 
radiators along the walls. In the new 
addition unit heaters of the rotating 
type incorporating a two-way dis- 
charge of the hot air are used. 

Truck loading docks for the origi- 
nal factory are outside while the 
new addition has an enclosed dock 
entered through overhead doors op- 
erated by electric motors. 

In the original factory the locker 
room is located in the basement; in 
the new addition half of the second 
floor of the head house, with greatly 
improved light and air conditions, is 
devoted to this service. 

Wood block floors are used in 
both the old and new construction 
but smaller blocks are used in the 
new addition; they are said to pro- 
duce a firmer floor because of the 
greater length of asphalt joint rela- 
tive to block area. 

Such comparisons amply justify 
the claim of more space, more light 
and more efficiency for the new ad- 
dition. They are also useful in plac- 
ing the brief description that follows 
in its true perspective. 

In planning the new building two 


Large-capacity overhead unit heaters provide winter comfort. 


basic requirements were recognized 
First, although merely an addition t 
an existing plant, the new building 
was to be a complete and autonomous 
factory with its own offices, receiving 
and shipping facilities and manufa 

turing area. Second, since precisio! 
machining and delicate handwork 
constitute the bulk of production op 
erations, exceptional light, both da 

and night, was required. 

The building chosen to meet thes 
requirements has plan dimension: 
of 256x450 ft., the long dimensio: 
being east and west. A 
headhouse section, 38 ft. wide and 
256 ft. long at the west end, houses 
plant offices in one end of the second 
floor and workmens’ locker, showe: 
toilet and lunch rooms in the othe: 
Placing locker rooms in such a fa\ 
orable location is somewhat unusual 
but such an arrangement was adopted 
in the belief that adequate light and 
ventilation are essential if satisfa 
tory locker room conditions are to 
be maintained. The first story is 2 
part of the factory floor; at one e 
is art. interior receiving dock with 
an 33x4l1-ft. truck space, 
through overhead doors operated 
a 3-hp. motor, while on the remainde! 
of the first floor area manufacturin: 
parts are stored, ready to start dow! 
the production lines in the factory. 
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The 256-ft. width of the single-story 
factory 1s divided into four 64-ft. 
bays, over each of which is a moni- 
tor 340 ft. long. Production lines are 
arranged under each of these moni- 
tors. with the machines under the 
sash areas and a trucking aisle on 
the centerline. Headroom is 14 ft. 
The 64-ft. bay dimension in the longi- 
tudinal direction resulted from the 
desirability of matching column lines 
in the adjacent original building 
which were spaced 32 ft. Then, by 
choosing a similar 64 ft. dimension 
in the transverse direction, the bays 
were made square, which was advan- 
tageous on the floor plan and in ad- 
dition permitted the use of wider 
monitors, which improved the light- 
ing conditions, As compared with the 
original factory with 1,280 sq.ft. of 
floor and roof per column, the new 
addition provides 4.296 sq.ft. 

In the headhouse, the second floor 
is framed with beams spanning 38 
ft. from wall to wall and supporting 
a4 in. concrete slab. In the office por- 
tion linoleum floor covering is used 
and the walls frem floor to win- 
dow sill are faced with buff, glazed 
tile. This same tile is used in the 
locker and Hung 
acoustical ceilings are used and are 


shower rooms. 
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supplemented by 7 ft. high sound- 
deadening metal partitions, 23 in. 
thick, filled with mineral wool. Al- 
though the partitions do not extend 
to the ceiling, a remarkable degree 
of quietness is obtained. 

The factory floor is a concrete slab 
surfaced with creosoted wood block 
of 2x2x8 in. size. There is no base- 
ment but manufacturing require- 
ments dictated the use of two trenches 
4 ft. deep and 4 ft. wide under the 
floor in one bay. These trenches ac- 
commodate suction pipes serving 
grinding benches arranged along 
either side of them. Metal filings 
from the popeller blades are sucked 
immediately into these trenches, 
through which they are conveyed to 
an overhead bin for periodic re- 
moval. To replace the air sucked out 
by this operation, an air intake and 
a blower are installed in the roof 
above this department. 

Among the facilities provided to 
achieve ideal working conditions, the 
heating and lighting are notable. 
Units for both are suspended at about 
the level of the lower chords of the 
roof trusses. The steam heaters, of 
which a total of 35 are required, are 
large enough to serve one bay, or 
about 4,200 sq.ft. with warm air 


Original building 
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discharged through two ports as the 
units rotate. The heaters are hung 
directly beneath the monitor center- 
lines and over the trucking aisles. 

In order to eliminate any necessity 
for individual artificial lights at the 
machines, recourse is had to high-in- 
tensity mercury-vapor lamps. Each 
of the 403 units is of 16,000-lumen 
size and, placed four per bay of 
4200 sq.ft. they provide 40° ft. 
candles of light on the working plan: 
Shadows are largely absent, and the 
blue light is claimed to be restful for 
the eyes. 

The small-parts storage room and a 
toilet room are both designed to con- 
serve usable factory floor space. The 
toilet room is, in fact, hung between 
two of the monitor trusses above the 
floor and is reached by a stairway. 
The small-parts storage room, al- 
though it occupies factory floor space 

2x24 ft.) is two stories high. Built 
entirely of interlocking steel units. 
the bins and shelves form the strue- 
tural framework of the room, which 
is enclosed heavy wire. 
Bays 64 ft. square 


From a structural standpoint, the 
outstanding feature of the new build- 
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Fig. 3. Plan of roof of Hamilton Standard Propeller plant at East Hartford, Conn. 
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} ig. 4, In the propeller grinding department continuous suction on each grinding 


bench removes metal particles to ducts in underfloor trenches. 
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Fig. 0). Locker and wash basin facilities are housed on the second floor of the 


headhouse to assure adequate natural light and air. 


partition are lunch tables. 


ing is its use of O+F ft. square bays, 
providing over 4000 sq.ft. of floor 
space per column. Such wide spacing. 
so beneficial to flexibility of machine 
placement, to materials movement and 
to natural lighting efficiency, is 
achieved with no greater roof truss 
depth than was required for the 40-ft. 
spans of the original building. The 
expedient responsible for this result 
was the choice of cantilever trusses. 
With such design the trusses are con- 
tinuous over the columns, and every 


Behind the screen 


second bay contains a suspended 
span, 


\ typical 64-ft. 


framed with two parallel-chord trusses 


square bay is 


in the longitudinal direction, one on 
each column line, and four monitor 
the transverse direction; 
two of the monitor trusses are on the 


trusses in 


column lines and two are carried by 
the parallel-chord While 
trusses vary somewhat in makeup due 
to local load conditions, a_ typical 
longitudinal truss has two angles 


trusses. 
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8x6xi in. for a top chord and 
angles 5x5x{ in. for a bottom chord 
the latter reinforced over the o 
half of the span by a 9x? in. w: 
cover plate. Each of the membe: 
the Warren web consists of a 

of angles. The trusses are 4 {i 
in. deep and carry a maximum « 
stress of 342,000 lb. 

For the monitor trusses, a d, 
of 4 ft. 8 in. at the columns is 
creased to 10 ft. 4 in. at the c 
of the span. Top chord angles 
5x5x9/16 in. and bottom chord 
gles 4x3}x5/16 in. The chord stress 
is about 55,000 Ib. 


Roof design 


From a natural lighting standpoint, 
the roof design chosen has proved 
unusually successful. Supplemented 
as it is by the mercury-vapor lighting 
for cloudy days and for night work 
it meets the difficult requirements 
laid down for it at the beginning of 
the design work. The principal rea 
son for this success is believed 
the designers to lie in the proportion: 
of the monitors which in turn ai 
largely a result of the wide bays 
Thus, in the 64-ft. span between « 
umns, the monitor occupies 4% | 
or 75 per cent. Stated in anotlhy 
way, the ratio of high roof (monitor) 
to low roof is 3 to 1. 

A plan of this roof layout is 
suown in Fig. 3. The monitors are o! 
the sloping-window type and have 
line of movable and one line of fixed 
sash. The movable sash in each mo 
itor face is divided into two lengths a 
the transverse centerline of the build 
ing, each length (the maximum bei 
about 175 ft.) being operated by 
2-hp. motor. At the west end the m 
tors are stopped off 20 ft. short of t! 
headhouse. This arrangement | 
moves any possible obstruction 
light entering the second floor oi- 
fices, and by installing sloping win- 
dows in the monitor ends additio 
light is admitted to the factory. 

A metal roof deck covered with | in 
of insulation board and tar and grave! 
roofing is used on both the headhous 
and the factory. Drainage on the fac: 
tory roof is taken care of by three 
lines of sumps as shown on Fig. 3. 

Both the original Pratt & Whitney 
factory and the Hamilton propeller 
plant were planned and designed by 
Albert Kahn, Inc., of Detroit. Ray- 
croft Walsh is general manager ©! 
Hamilton Standard Propellers. 
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BUILDINGS AT ELKADER, IA. 


School Without Windows 


Glass block walls in a concrete frame with cantilevered floor slabs give 


Elkader, Ia., a unique school building 


2 FIRST SCHOOL building to 
forsake windows entirely for 
vlass block walls was completed this 
Fall in Elkader, Ia. Quite definite edu- 
cational objectives as well as archi- 
tectural motives led to the adoption 
of the design, which is further char- 
acterized by a two-story reinforced 
concrete frame in which the floors 
cantilever beyond the columns at the 
exterior walls. The new structure re- 
places one destroyed by fire, and ad- 
joins a gymnasium built in 1926. 
The entire school organization, ex- 
cepting the primary grades and the 
junior college, is housed in the new 
building. 


Objections to present designs 


The Elkader school building is sig- 
nificant principally because of the 
architectural and design thinking that 
produced it. Oren Thomas of Des 
Moines, the architect, had long en- 
tertained definite objections to con- 
temporary school design methods as 
respects natural light and ventilation. 
or example, the usual practice has 
been to provide window or glass area 
m the exterior walls of class-rooms 
equal to about 30 per cent of the 


floor area. With wall-bearing de- 
sign, such as is used in most schools, 
this is about the maximum area that 
can be punctured with holes, yet it 
does not provide sufficient light dur- 
ing a good percentage of the hours 
of the school year. On the other hand, 
if a skeleton frame is used, permitting 
more glass area, glare and excess 
reflection result, while at the 
same time infiltration of air through 
the window construction and conduc- 
tion of heat and cold through the 
solid glass are disturbing and ex- 
pensive in most climates. 

Another objection relates to the 


S¢ lar 


operation of windows and the result- 
ing effect on the heating and venti- 
lating system and on the health of the 
school children. Different instructors 
have entirely different ideas as to 
proper temperature and ventilation. 
Some invariably open too many win- 
dows creating undesirable drafts and 
throwing the mechanical ventilation 
system out of balance. Others insist 
on unhealthful 80 deg. 
in winter. 

A third objection to orthodox 
school buildings is that corridors in- 
variably have inadequate natural 
light, unless the building plan is of an 


temperatures 


extremely open type and _ therefore 
costly to construct. It is not so much a 
problem of providing sufficient light 
for traffic as it is of supplying enough 
light that the student can read books 
and notes that are taken from lockers 
located While ob- 
scure window glass partitions might 
admit the light they would also per- 
mit corridor noises to be transmitted 


in the corridors. 


into classrooms. 

Finally there is the objection to 
dust the 
which increase cleaning expenses and 
distract pupils and teachers. Out of 
all these Mr. 
evolved a specification. 
Thus, a 
should permit: 

1. A practical increase in the in- 
tensity of natural light within the 
rooms and the corridors. 


and noise from outside, 


objections, Thomas 
four-point 
building 


modern school 


2. A means of obtaining (1) with- 
out infiltration 
of cold air and conduction of heat 
and cold. 

3. A mechanical ventilating system 
that is adequate yet more economical, 
and with no option on the part of the 
school authorities as to whether or 
not it would be used. 

4. Elimination of dust 


excess exposure or 


and dirt 
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Fig. 2. A unique exterior appearance results from combining glass brick and clay 
brick, the latter repeating a design on the adjacent gymnasium. 


infiltration and noises 


from the exterior. 


distracting 


Use of glass block 


The advent of hollow glass block 
construction seemed to offer an op- 
portunity to meet the above specif? 
cation, and the new Elkader school 
building is the first attempt at a full- 
size experiment. To date it is the be- 
lief of the the 
teachers, pupils, the 
architect that the experiment is a 


school authorities, 


parents and 
success. The objections to conven- 
tional 
overcome, and there is said to be ade- 


building design have been 
quate light without glare in all class- 
rooms and corridors for at least 95 
per cent of the school day. 

As to the school building itself 
the glass block extends from floors 
to ceilings and along at least one side 
of every classroom. It is not used in 
the side walls of the library stack 
room, the lobbies or the 
auditorium. On the south and west 
exposures a block admitting about 
75 per cent of the light is used, while 


entrance 


on north and east the structure of the 
block is changed to permit 85 per 
cent of the light to be transmitted. 
Some of the corridor walls are en- 
tirely of glass block while in others 
panels of glass block are used with 
cinder block, the latter condition ob- 
taining where lockers or laboratory 
equipment are placed against the 
walls. 

The building is heated and _ air- 
conditioned from a basement plant, 
with distribution ducts placed in 
furred ceilings. Automatic tempera- 
ture regulation assures about 70 deg. 
in each room. Moisture is added to the 
air to provide the proper humidity. 
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column bent with three spans of about 
18 ft. plus the cantilever overhay os. 
In the other leg of the L, adjacent to 
the gymnasium, there is a 40-ft. w id 
auditorium spanned by trusses an 
three column bay accommodatin 
line of classrooms and a corridor. 
The floor is a precast-block poured. 
joist slab reinforced two ways. I}, 
use of brick pilasters, spandrels and 
parapets resulted from an attempt to 
provide an element of continuity w ith 


d 


the existing and adjoining gymnasiun 
building. 

The Elkader school was designe: 
and its construction supervised |}, 
Oren Thomas, architect, Des Moines 


Fig. 3. Typical windowless school room providing adequate light through glass 
block walls and ventilation through an automatic system divorced from 


the whims of the teacher. 


The structural frame designed for 
the building is unusual for schools, 
and was adopted to secure full value 
of the glass wall area. Thus, the sec- 
ond floor is cantilevered about 3 ft. 
beyond the columns (and as much as 
S ft. in some cases), and the walls are 
these cantilevers. The in- 
terior columns are also located in the 
classrooms, about 3 ft. inside the 
corridors, leaving the whole corridor 
wall available for glass block. In a 
typical classroom, therefore, the col- 
umns are located at the edges of the 


set on 


usual aisles at the sides of the room 
and do not interfere either with seat- 
ing arrangements or vision. 

The building is L-shaped, and in 
the leg whose elevation is shown in 


Fig. 1. 


a cross section reveals a four 


Location of columns in room is notable. 


lowa. A PWA project, its total cost 
was $148,000. The general contractor 
was the Kucharo Construction Co.. 
Des Moines, Ia. 


Color in Walls Obtained by 


Combining New Materials 


Distinctive appearance is given the 
walls of the new windowless plant o! 
the Cudahy Packing Co. in Albany. 
Ga., by a combination of three mod- 
ern materials. Pilasters faced with 
glazed tile protrude beyond the glass 
block wall panels producing a series 
of vertical shadows which contrast 
with cornice and coping made up of 
siainless steel. 
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Parking on the Roof 


Customer parking lot for Marshall Field department store in Evanston, Ill. is 


raised to roof of auto service 


DESIRE to make parking lots 

more profitable is giving rise to 
a new trend in building design in 
which the structure serves to support 
an elevated parking area. One of the 
most notable examples of this type of 
building was recently completed by 
Marshall Field & Co. on a parking lot 
adjacent to the company’s depart- 
ment store in Evanston, Ill. By erect- 
ing a one-story building, which is 
leased to the Firestone Tire & Rubber 
Co. for an auto service station, and 
designing the roof as a parking area, 
the company increased its income 
from the property and assured bet- 
ter parking facilities for the store’s 
customers. The roof is reached by a 
curved ramp along two sides of the 
building. Space for 50 cars is pro- 
vided, and the only change required 
in the store building was the cutting 
of an entrance door through the wall 
at the second floor level. 

In addition to its interesting func- 
tional characteristics, the building in- 
corporates somewhat unusual fram- 
ing for a small structure by virtue 
of requirements for a large open area 
devoid of columns in the service sta- 
tion and because of a cantilever can- 
opy roof at one side. 

About 160x110 ft. in plan, the 
building is on a corner plot, with 
streets on two sides and an alley on 
the third side. The fourth side ad- 
joins the department store. Framing 
is of steel. Wall areas on the street 
sides are occupied by plate glass and 
overhead doors (one of 20 and one 
of 40 ft. width), extending from a 
curb to the underside of the roof 
framing. Glazed and colored terra 
cotta backed with tile forms the para- 
pet. On the alley and department 
store sides, walls consists of 12 in. of 
brick. The ground floor is a 6-in. 
stone-concrete slab on a 6-in. cinder 
fill. On the roof ‘a 5-in. Haydite-con- 
crete slab is topped with 2 in. of as- 
phalt. Terrazo floors are used in the 
locker room and toilets which are 


station thus making “taxpayer” building do double duty 


finished with metal lath and _plaste: 
A quarry-tile floor serves the greas- 
ing racks. 


Service station 


The layout of the first floor (Fig. 
2) is a result of careful planning 
to permit orderly movement of cars 
requiring diverse types of service. An 
entrance on one street and an exil 
on the other promotes such move- 
ment. Another aid is the absence of 
all columns in the large central serv- 
ice area 55x67 ft. in plan. Battery 








within these guards. A 3/1LO-in. steel 
plate enclosure extending from floor 
to roof and filled with concrete sur 
rounds each wall column giving it the 
mass of a 2l-in. diameter column. 

The ramp to the roof is entirely 
within the building, rising on about 
a 14 per cent grade along the north 
and east sides. Providing LO ft. wide 
entrance and exit roadways separated 
by a 20-in. wide center curb, it is 
enclosed in brick walls and a con- 
crete slab roof. 

Design of a roof to serve as a park- 


ing area follows the same require- 
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Fig. 1. Accommodating fifty cars, this roof, adjoining Marshall Field store, is over 
a service station framed with long spans. 


and ignition, tire repair, wheel and 
brake testing and greasing stations 
are arranged around the central area 
so that cars can be moved into and 
out of them with a minimum of inter- 
ference. The display room is located 
at the front corner adjacent to the 
store. Gasoline and oil dispensing are 
kept outside of the building but un- 
der the roof. 

The gross dimensions of the serv- 
ice station floor are about 85x100 ft., 
in which area there are only five in- 
terior columns. These are protected 
by concrete wheel guards; down- 
spouts from the roof are also placed 


ments as for a multiple-story garage. 
Under the new Chicago code the live 
load to be provided for is 50 Ib. per 
sq.ft. when only passenger cars are 
to be carried. Such a load was used 
for the Field parking floor, but in 
addition provision was made for a 
concentrated load of 3,000 Ib. In 
other words, the framing was de- 
signed for a 50 lb. uniform load 
while the slab was made adequate to 
carry a 3,000 lb. load on any 4x14 
ft. area. These relatively simple re- 
quirements were made somewhat 
more difficult to meet in this build- 
ing than in the usual structure by 
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Benson Avenue 
Fig. 2. Service station floor layout, with a minimum of column obstructions — is 
planned for free movement of vehicles in and out of various work areas. 


virtue of the use of long beam spans. course on the south or Church St. 

The roof framing members and — side. Over the service area the main 
columns (Fig. 3) are of rolled sec- carrying members are girder beams 
of 30 to 36 in. depth which span be- 


tween the columns. The largest is a 


tions throughout, the columns being 
of 8-in. and 12-in. size, with the 
heaviest a 12-in. 40-lb. section. The 36-in. 280-lb. section on a span of 
principal roof areas of interest are 51] ft. 53 in. 

On the south side of the building, 
and over the gasoline pump con- over the gasoline pump concourse, 


those over the columnless service area 
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the roof cantilevers beyond the last 
row of columns. This cantilever jx 
123 ft. long except at the southwes 
corner where it increases to about 
20 ft. Framing for this condition 
consists of 30-in. girder beams sup 
porting 14-in. 58-lb. continuous 
beams having a 26-ft. anchor span 
and a 123-ft. cantilever. At the cor 
ner, the 30-in. girder beam ex 
tends some 20 ft. over the column t 
carry the framing for the 20x40 ft 
cantilever canopy. Over the support 
ing column, two }3-in. cover plates 
14 ft. long are added to the girder 
beam for reinforcing. Although such 
cantilevers are not difficult to frame. 
considering strength alone, it was 
necessary in this case to exercise 
great care in securing a layout whose 
deflection would not crack the plas- 
ter of the ceiling below. 


Parking on the roof 


The parking floor slab is made of 
Haydite concrete in the interest of 
light weight. The 5-in. slab is turned 
up at the edges of the building to 
form the parapet as shown in Fig. 3. 
Sturdy bumpers were a necessity to 
protect this parapet from collision. 
and a separate bumper fence there 
fore was installed. Posts are 4 in. di- 
ameter pipe on about 7 ft. centers. 
carrying down through the floor slab 
to a connection with the roof beams. 
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Fig. 3. Details of the parking roof featuring long girder spans and cantilever beams as well as safety rails and bumpers around 


the parking area. 
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The posts are reinforced just above 
the slab by two pipe collars welded 
together and welded to the posts. 

\ different bumper detail is used 
along the brick wall of the ramp en- 
closure. Here an 8x11-in. reinforced 
concrete cast flush with the 
wall, contains anchor bolts for a split 
beam bracket. Bumpers attached to 


beam, 
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these brackets and to the posts along 
the parapet are 6x12-in. oak timbers. 

As a final protection a pipe rail 
is used above the parapet. Because 
the coping is terra cotta, this rail 
could not be anchored to it, 
curved bar posts 
which are 


and 
were developed 
connected to the inside 
face of the concrete parapet. 
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The slab wearing surface consists 
of 2 in. of asphaltic concrete separ- 
ated from the slab by a membrane 
waterproofing. 

The building was planned and de- 
signed by Graham, Anderson, Probst 
& White, Chicago architectural firm, 
of which Magnus Gunderson is chief 
structural engineer. 





Getting Ready for Bigger Airplanes 


New assembly building for Glenn L. Martin Co. has clear floor area the size of a 


large city block to accommodate construction of the super Clipper ships of the future 


IRPLANE manufacturing require- 
aos which tend toward larger 
and larger unobstructed floor areas, 
are forcing the development of a new 
tvpe of industrial building. Similar 
to the familiar airplane hangar, its 
dimensions go beyond the structures 
so far built for this purpose, and the 
necessity for weathertight walls, op- 
timum natural light, high intensity 
artificial illumination, comfort heat- 
ing, electric power services and over- 
head cranes place the airplane factory 
as it has been constructed during the 
past two years in a class by itself. 

The latest and largest building of 
this type will be completed this month 
by the Glenn L. Martin Co. Long an 
exponent of large aircraft and 
known for its China Clippers 


well 
and 


Martin bombers, the company plainly 
expresses its philosophy in the new 
addition to its Baltimore plant by 
designing a building capable of 
housing the construction of 
single orders of even 
planes. 


large 
larger air- 
the assembly 
building, the structure has ground 
dimensions of 308x453 ft. and con- 
tains no 


Known as 


interior columns. Al- 
though a single-story building, it 
has an overall height of 74 ft. and a 
clear ceiling height of 40 ft. under 
the cranes which operate on rails 
suspended from the lower chords of 
the roof trusses. 

From an engineering standpoint, 
the assembly building is notable for 
303-ft. span parallel-chord roof trus- 
ses that make its large unobstructed 


floor area possible, for an extensive 
underfloor installation of utility lines 
and hot air heating ducts and for a 
new type door that provides an open- 
ing 300 ft. wide and 40 ft. high. 
Also included in the new expansion 
program is a three-story air-condi- 
tioned engineering and _ research 
building of reinforced concrete ad 
joining the existing office building. 
Representing an expenditure of over 
$2,000,000, the new construction adds 
256,000 sq.ft. of floor space to the 
plant, bringing the total to about 
650,000 sq.ft. Begun in May, the new 
buildings were completed on Dec. 1. 

The behind the choice of 
such large dimensions for the Glenn 
L. Martin Co. assembly building is 


story 


the simple one of planning today for 


Fig. 1. Too big to handle in the old building at the left where the China Clippers were built, this 157-ft. span ocean trans- 
Six like it can ke built at the seme time in the new building in the background. 


port is being assembled outdoors. 
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business. Nor is “to- 
the distant future for. 
while the new assembly building has 


tomorrow s 


°” 
morrow in 


heen under construction, a ship with 
a new record wing span has had to 
be assembled outdoors (Fig. 1) be- 
cause the old assembly building was 
not large enough. This new Martin 
Ocean Transport, as it is called, is 
designed to carry 46 passengers, mail 
and express on 3.500 mile non-stop 
flights. It has a wing spread of 157 
130 ft. for the 
China Clippers and it has a gross 
weight of 63,000 lb. loaded compared 
with the China Clippers’ 52 000 Ib. 

And what of the future? Mr. Mar- 
tin and other aircraft designers have 
stated that the is today 
capable — of 250,.000-Ib. 
living boats with 300-ft. wing spans 
capable of carrying 150 passengers 
on 5,000-mile non-stop flights. They 
only await the orders. In the mean- 
time, the new Martin assembly build- 
ing is not only large enough to 
handle the largest ships of the future 
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but to turn them out in numbers on a 
mass production basis. 

Surprisingly enough it is not the 
span of existing aircraft buildings 
that make them inadequate for the 
large ships but rather it is their lack 
of sufficient clear height. Thus the 
Martin China Clippers with 130-ft. 
wing span but only 91 ft. long were 
built in the existing assembly build- 
ing which has only a 125-ft. span 
but whose clear height was greater 
than the overall height of the ships. 
The new super-Clipper of 157-ft. wing 
span is only 92 ft. long and thus also 
could have assembled in the 
existing building but for its overall 
height of 27 ft. The new assembly 
building with its 40-ft. clearance 
should be ample for anything that 
will be built during its lifetime. And 
its ground dimensions make it ca- 


been 


pable of accommodating ships nearly 
300 ft. long which probably means 
wing spans of 450 ft. In less fanciful 
language, a half dozen ships bigger 


* than any yet built could be assembled 


450'-- 
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in the new building at the same tim> 


The building plan 


The general layout of the assem! 
building is shown in Figs. 2 and 
In addition to the 300x450 ft. ck 
assembly floor, there is a low ty 
story wing 40x450 ft. along the w 
side of the building (Fig. 3) in which 
all necessary supplemental facilities 
will be located. Thus in the 18-ft. hic! 
first located the toilet: 
locker rooms, first-aid quarters, too! 
cribs, etc., while the second floor with 
a 10-ft. ceiling height is devoted half 
to cafeteria and dining rooms and 
half to storage for finished parts 
which will be lowered to the assemh|\ 
floor by conveyors. A mezzanine in 


story are 


this building accommodates the fac- 
tory supérintendent’s office and also 
additional toilets. 

The structural steel framework of 
the building is enclosed in walls of 
brick, Gunite and steel sash windows 
and by an insulated metal roof deck 
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g. 2. Plan of new airplane assembly building for Glenn L. Martin Co. at Baltimore showing underfloor tunnels and 
trenches for heat and utility services. 
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ae 
Fig. 3. This 300-ft. opening in the south end of the building will be closed by a 
novel telescoping-cantilever door. While some workmen apply the metal 
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roof deck and insulation, others below are excavating for the extensive 


underfloor duct system. 


arranged in alternate high and low 
bays. The bottom & ft. of the walls 
is of brick above which are three 6 ft. 
10 in. continuous runs of steel sash 
separated by 7 ft. 4 in. bands of 
Gunite; only the lower run of sash 
open. Above 
the top row of sash is an 11-ft. band 
of Gunite terminating in a coping 
flashed with asphalt-protected metal. 
The roof monitors, 300 ft. long and 


contains sections that 


66 ft. 8 in. wide, are enclosed in glass 
sash on all four sides, rising about 
8 ft. above the low roof areas. Only 
the top line of monitor sash is mov- 
able; it is motor-operated in long 
sections, the maximum being 150 ft. 

In the south end of the building 
are three 100-ft. dcors of novel tele- 
scope-cantilever type which will open 
to give 40-ft. headroom across the 
entire 300-ft. opening (Fig. 1). On 
the north end a single 100-ft. door of 
the same type is used, giving access 
to a 75x177 ft. room partitioned off 
from the assembly floor for experi- 
mental work. A door on the east side, 
50 ft. wide and 43 ft. high, is of the 


sliding type. 
Lighting 


Nearly 60 per cent of the wall area 
is glass, and in addition the five mon- 
iiors are completely glass enclosed. 
\mple natural light is thus assured, 
and to reduce glare and heat trans- 
mission a special blue glass, sand- 
hlasted on the inside face, is used on 


east, west and south exposures of 
both monitors and walls. This glass, 
known as Coolite, was adopted after 
extensive experiments with test panels 
of various types and thicknesses of 
special glass installed in the walls of 
the existing factory. Clear glass is 
used on the north exposure of the 
building where glare is less and where 
the wall will be removed if it is ever 
necessary to increase the size of the 
building. 

For night work and to supplement 
the natural light on cloudy days an 
extensive installation of 
lights is provided. Whereas the usual 
modern building seldom exceeds 15 
ft.-candles of light on the working 
plane, 30 ft.-candles will be supplied 
in the Martin building; and the 
wiring has a capacity for increasing 
this to 50 ft.-candles if desired. 

Many types of lamps were tested 
at various heights, resulting in the 
selection of 750-watt incandescent 
units hung 2 in. above the bottom 
chords of the trusses or about 44 ft. 
above the floor. The lamps, mounted 
in Alzac reflectors, are spaced 12 ft. 
apart longitudinally and 16 ft. apart 
transversely of the building. Thus a 
total of 750 lamps is required for 
the 135,000 sq.ft. of floor area. 


overhead 


Underfloor construction 


The building is heated by a Leif 
Lee hot air furnace system. Accom- 
modations for the heating ducts and 
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for the supply lines tor electric power, 
water, gas and compressed air con 
stitute one of the distinguishing char 
acteristics of the layout. These are 
all located under the floor, a 5-in. 
3600-lb. concrete slab reinforced wit! 
No. 6 gage wire mesh and surface: 
with 2-in. wood block. The location 













































- 
I ig, 1, Metal pan forms on top of a 
trench ready for the 
placing of the concrete floor. 


service 


of the ducts are indicated on Fig. 2, 
the heating system occupying one set 
tunnels and 
the other utilities another set. 


of concrete trenches or 


A considerable excavation job was 
required for this construction since 
several thousand feet of trench was 
required. Main heat supply ducts are 
about 4x4} ft., branch ducts decreas- 
ing from this size to 2x2} ft. The 
air return tunnel is 8x8 ft. and the 
power line or service ducts 1}x2 ft. 
All of these underground structures 
are in the form of reinforced concrete 
boxes. Most of them are directly be- 
low the floor although the tops of 
some are as deep as 3 ft. 

The heat supply is centered in two 
underfloor rooms 40x75 ft. in plan 
and 10 ft. deep located near either end 
of the building on the longitudinal 
centerline. A fresh air intake tunnel 
connects each heater room with 
grilled openings in the east wall of 
the building. Four heat supply ducts 
run from each heater room to the out- 
side walls along which branch ducts 
with floor outlets at 25 ft. intervals 
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are located. An exception to this ar- 
rangement occurs along the south 
wall which accommodates the 300-ft. 
door opening. Here the air outlets 
are continuous to form a heated air 
screen against drafts under the doors. 
All floor outlets are covered with 
metal grilles so arranged as to dis- 
charge the heated air at a flat angle 
with the floor and equipped with 
movable louvres to regulate the quan- 
tity of air discharged. The heated air 
moves inward toward the center of 
the building and is drawn into the 
return air tunnel on the longitudinal 
centerline. The grilled floor openings 
in the top of this tunnel, 2 ft. 9 in. 
wide by 3 ft. 6 in. long and spaced 
© ft. 3 in. on centers, have a gross 
area enough larger than the hot air 
inlets to assure positive flow to them. 
This is one of the features of the sys- 
tem and is claimed to keep the heated 
air from rising into the roof where 
it would do no geod. Variation of 
blower fan speeds also aids in the 
positive control of air movements. « 

There are two furnaces in each 
underfloor room each heated with 
three oil burners. Air from the com- 
bustion chamber of the furnace is 
drawn over a bank of pipes contain- 
ing the air to be used in heating the 
building. Usually this air will consist 
of 25 per cent fresh air and 75 per 
cent returned air, although any com- 
bination is possible and in the sum- 
mertime all fresh air can be used, the 
installation then acting as a ventila- 
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tion system. The heated air is forced 
out through the building by a fan. 
Stack gases from the furnace are 
carried outside in a metal duct which 
is located in the fresh air intake tun- 
nel on which it exerts a slight pre- 
heating effect. 

The service trenches or ducts run 
transversely of the building and are 
spaced 25 ft. apart throughout its 
full length. Since openings occur at 
25 ft. intervals in each duct line, a 
grid of utility outlets 25 ft. apart in 
each direction is provided. These 
openings (Fig. 4) are covered with 
removable covers containing grilles 
built with special shaped outlets that 
permit hose lines from the pipes in 
the trenches to lie flat, thus reducing 
the size of the obstructions on the 
floor. The inner ends of the service 
trenches join the air return tunnel 
which is made large enough to ac- 
commodate the header lines for all 
the utilities. 


Trusses of 303 ft. span 


The foregoing description of plant 
layout and facilities emphasizes con- 
tinually the controlling desire to keep 
the assembly floor clear of any ob- 
struction. The expedient most help- 
ful toward this end remains to be de- 
scribed, namely, the adoption of roof 
trusses spanning the width of the 
building. Such wide spans are not 
unique in arched roofs but for the 
Martin plant a uniform vertical clear- 
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ance from wall to wall was desi 

Therefore, parallel-chord trusses, ¢ 
gestive of bridge practice, \ 
adopted, and their length of 303 
74 in. center to center of column < 
ports makes them the longest of th, 
type yet used in building sery 

In addition to the roof loads. 4] 
are designed to support 40,000 

crane loads at any one of their qu 
ter points. As a consequence ea 
truss weighs 120 tons, again sue 

tive of bridge practice. 

Ten such trusses are requir 
spaced 50 ft. apart in the 450 
length of the building and supported 
on columns consisting of two H-s 
tion legs joined together on ea 
face by single-angle lacing set at 
deg. (Fig. 6). The columns at eithe: 
end of a truss differ both in stec! 
section ‘and in dimensions. The steel 
section varies because the west line 
columns have to carry an additional 
load from the adjacent two-story wing 
building. The dimensions are not 
the same because the east line col 
umns are made more slender so that 
they will bend under truss deflections 
All columns are fixed at the base but 
slotted anchor bolt holes are pro 
vided in the east columns so_ that 
they can be plumbed under average 
temperature conditions after the full 
dead load is on them. It is estimated 
that they will deflect about 14 in. 
either way from the plumb position 
under truss movements caused })\ 
maximum live load and temperatur: 


Fig. 3. Only about half of the 300x450-ft. unobstructed floor area is shown in this view. In the background is the braced 


wind bent and at the right the 50x43-ft. sliding door. 
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Fig. 6. Details of the structural framing and the 303-ft. parallel-chor | trusses that 


The west columns, designed for a 
maximum load of 776.000 Ib., con- 
sist of two 18-in. 124-lb. 
spaced 34 ft. on centers by diagonal 
lacing of 6x4x% in. angles. In addi- 
tion, the column legs are reinforced 
throughout the bottom 12 ft. of their 
length by four 5x3x{ in. angles. The 
columns are anchored to the concrete 
piers by four 3-in. diameter bolts. 
For the east columns, the design load 
was 506.000 Ib., and the section con- 
sists of two 18-in. 70-lb. I's spaced 
2 ft. apart by 4x3x% in. angle lacing. 
[hese columns are anchored by two 
lin. diameter bolts which pass 
through slotted holes 6 in. long in 
the base plates. Since all columns run 
through to the top of the trusses and 
extend 53 ft. below the floor, they are 
79} ft. long. 

East-west wind loads are resisted 
directly by the For 
wind against the north and_ south 
walls, however, a_ special bracing 
system had to be provided. This is 
in the form of heavy diagonal brac- 
ing between the second and _ third 
columns from either end as shown 
in Fig. 5; operation of the doors 
precluded installation of this bracing 
in the end bays. Wind loads are 
hrought to these braced column bays 
through a heavy horizontal framing 
system at bottom chord level in the 
end bays. 

The 303-ft. span trusses are 30 ft. 
deep back to back of angles and are 
divided into 24-ft. 10-in. panels. All 
members are built up of plates and 
shapes, the chords having a box sec- 
tion and the diagonals an I-section 
while the verticals consist of two 
double-laced channels. Because of 
the 40.000-Ib. load concentrations on 


I-sections 


wall columns. 
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the crane rails which are suspended 
from the bottom chords, the center 
six panels of the truss are subdivided 
by double-angle struts to reduce the 
effective length of the compression 
diagonals. The top chord sections are 
203 in. deep and the bottom chords 
83 in. deep; both chords are 194 
in. wide. The maximum top chord 
stress is 1348.5 kips compression and 
the maximum bottom chord 
1230.6 kips tension. All ten trusses 
are identical although the two end 
trusses carry only a half panel roof 
load. On the south end truss the 300 
ft. doors which are suspended from 
the bottom chord weigh about the 
same (25 tons) as an extra half panel 
of roof load while at the north end 
there is a 100 ft. door to be supported 
and in addition it is at this end that 
any future building extension will be 
made. 


stress 


Roof framing 


Longitudinal bracing between the 
main trusses is supplied by 50-ft. span 
trusses which support the roof. In 
alternate bays these trusses occur at 
the top and bottom of the main trus- 
ses (Fig. 6) thus giving the roof its 
high-and-low-bay outline. 

The high trusses are 5} ft. deep 
the ft. deep. 
Thirteen such longitudinal trusses are 


and low trusses 44 
used in each bay, one at each panel 
point of the 303-ft. span trusses. 
Transverse purlins on the longitudinal 
trusses are spaced 8 ft. 4 in. apart and 
carry the insulated metal roof deck. 
Although the bays between the main 
trusses are 50 ft. apart. monitor 
widths are 66 ft. 8 in. This is a result 
of framing the monitor windows 8 ft. 
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Longitudinal Section 


et a new reeord for building work 


4 in. 


vertical truss supports, 


sa ; 
outside of the main trusses on 


Doors of new design 


Extensive study and investigation 
preceded selection of the doors to 
the 300x40-ft. opening at 
the south end of the assembly build- 
ing (Fig. 1). The result was a new 
type door developed by Paul E. Tig- 
nor, field engineer of the company. 
and detailed and built by the Truscon 
Steel Co. Briefly. the 300 ft. opening 
is closed by three 100-ft. wide doors 


enclose 


hung from the bottom chord of the 
truss. Each door is divided along its 
horizontal 20-ft. 
high units; the exact dimensions are 
20 ft. 8 in. for the lower section and 
22 ft. 10 in. for the upper. In opera- 
tion, the unit is first raised 
vertically for its full height, in effect 
telescoping the upper section. Then 


centerline into two 


lower 


the two units together are pulled up- 
ward and outward until they lie flat 
at the bottom chord level, forming a 
cantilevered canopy outside the build- 
ing. 

The novel element of the design 
lies in the fact that the lower door 
section is raised vertically and is 
completely opened before the upper 
to 
vantages are claimed for this design. 


section starts move. Several ad 
In the first place it conserves heat in 
the building since the 20 ft. opening 
provided by the telescoping lower 
sections will suffice for most needs; 
only occasionally will it be necessary 
to use the-full 40 ft. opening. Another 
advantage is that maximum visibility 
from the inside is provided at all 
door openings. A 


times during 


third advantage is that opening of the 
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k ig. ¢. Erecting the 303-ft. span trusses on timber towers using both locomotive and crawler cranes. 


doors does not interfere with cars, 


tractors or planes which may be 
parked just outside or inside the 
doors. These several advantages also 
safety. A 10-hp. 
motor is required to operate each 
100-ft. section. 
Although two 
and 


promote electric 


: full cantilever 
separate 


distinct opera- 
tions are re- 
quired to raise 
each section to 


its full height, 
my one operat- 


ing mechanism 


Is necessary. ij _y» > 
In Fig. 8 the 
clearance lines 
required for 
several types of 
doors are com- 
pared with the 
telescoping-cantilever door. 
Erection of the 303-ft. truss bents 
(Fig. 7) and most of the auxiliary 
steel was carried out by two loco- 
motive cranes—a 75-ton unit with 
110-ft. boom and 20-ft. jib and a 40- 
ton unit with 86-ft. boom and 20-ft. 
jib—aided by a 15-ton crawler crane 
with an 80-ft. boom. Two erection 
tracks were laid the length of the 
building on each side of the center- 
line. one 40 ft. from the wall and one 
90 ft.. an arrangement that permitted 
the cranes to cover the entire width 
of the building. Steel received in 
gondolas was pushed in on _ these 
tracks and unloaded by the locomo- 
tive cranes near the point of use. 
Erection operations began by set- 
ting the heavy columns along the west 


» 5 
Divein 


Martin telescoping - cantilever 
door and comparative clearance 
required by other type doors 


line, working from north to south. 
Truss erection began at the south end 
and moved northward, the east line 
columns being set up as required. 
Coincident with these operations, a 
crawler crane moving from south to 
north filled in 
the _high-and- 
low-bay 
tudinal 


longi- 
roof 
trusses between 
the columns and 
ping” set the steel for 


as aor the two-story 
swings ort) / 


\) Tekescopic 


building 
on the west side. 

Each main 
truss was erect- 
ed on four tim- 
ber falsework 
towers _ placed 
under _ panel 
points, 2 and 5 
from either end; two sets of these 
falsework towers were provided so 
that the two trusses comprising a 
single bay could be erected simul- 
taneously. The cranes raised the steel, 
working from the ends toward the 
middle. 

Both chords came to the job in 
four sections and each web member 


. wing 
: 


ce 


Full Open 


was a single erection piece. On each 
falsework the lower chord 
was supported on two 25-ton jour- 
nal jacks so that it could be brought 
to the proper curvature for the 
1-19/32-in. camber required at the 
center. 

As stated previously the bases of 
the columns along the east line were 
designed with slotted holes so that 
they could be made plumb after the 


tower 


dead load was on them. How: 
eliminate any possibility of bending 
these columns such adjust 
ment, the steel followed 

different procedure. This was first { 


under 
erector 
erect the columns their correct di 
tance apart, namely 303 ft. 7 
Then, in erecting the truss, onl) 
top chord column 
made initially, the bottom chord 


connection was 


nection remaining loose. Finally whe: 
the truss was completed and swu 
free so that it deflected from its can 
bered to its dead-weight outline, |! 
bottom chord connection was mad 
without either bending the colu 
or sliding them on their bases. 1! 
length of the end panels of the }ott 
chord was adjusted in the shop ! 
make this scheme possible. 

The longitudinal trusses for th 
high and low roof bays which spar 
between pairs of main trusses cam 
to the job in one piece and were als 
erected by the 
After two trusses and the roof fram 
ing between were completed. a gin 
pole with a small 4-ton hand hois 
was mounted on the top chord and 
moving from panel point to pane! 
point, placed the monitor frames 
and all sway bracing and incidenta 
steel, 


locomotive cranes 


Personnel 


The new plant additions for th 
Glenn L. Martin Co. were designe 
by Albert Kahn, Inc., Detroit. C. \. 
Schmidt, Baltimore, is the gener 
contractor and Bethlehem Steel Co. 
fabricated and erected the structura! 
steel. 
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trends. those which feature the 
yse of architectural concrete are im- 
portant and 
While the first work with concrete 
as an architectural medium began 
some 20 years ago, architects were not 
attracted to it until about 1925, and 


\ MONG BUILDINGS that express new 


growing in number. 













only in the past few years has its use 
hecome widespread enough to foster 
development of a successful technique 
of construction. 

To West Coast architects goes the 
credit for pioneering the application 
of integral decoration to building 
walls, but an element of the present 
trend, in addition to that of im- 
proved technique, is the increasing 
use of architectural concrete in other 
parts of the country. On the other 
hand, the new earthquake laws in 
California have fostered 
use of monolithic walls and frames, 












increased 












ind as a consequence architectural 
concrete structures have continued to 
multiply there. 

Architectural concrete is simply the 
product of the plastic nature of the 
naterial and the 
forming that can be 
levised to serve as a 
container while the 
naterial is harden- 
ing. Inasmuch as the 













forming determines 
line. mass. detail and 
surface which (grant- 
ed proper propor- 
tioning and placing 
of the material) de- 
lermine the architec- 
tural appearance of 

building — wall, 
proper form con- 
struction is at the 
root of all success- 


panei 


pames 















lenta 


| ful architectural con- 
crete buildings. 
Variety in surface 
textures is supplied 
by grain marks 
ind joint lines of 
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Concrete Improves lts Appea ‘ance 


From a structural material hidden behind veneers, concrete is developing 


both unfinished and dressed lumber: 
by the use of plywood or fiber board 
form lining to secure smooth  sur- 
faces; by washing the concrete face 
with acid to expose the aggregates: 
by etching with a sand blast; and 
by applying 


stueco-dash coats or 


heavier hand-troweled and hand- 
thrown stucco coats. Another type 
of surface results from bush ham- 


mering which reveals the texture of 
the aggregates without obliterating 
the form marks. 

Shadow lines have been obtained 
by purposely forcing form boards 
out of line. In other instances care- 
fully milled beads have been attached 
to the inside of the forms to produce 
fluted effects. In still other 
plain surfaces have been provided 


cases 


with V-shaped projections by cham- 
fering the horizontal joints between 
form boards. For the latter construc- 
tion it is necessary that the forms be 
carefully aligned and the joint spac- 
ing definitely established so that the 
projections will be uniformly spaced. 

Intricate detail is usually formed 





Fig. i. Decoration on the new Fresno. Calif. auditorium was achieved 
through the use of plaster waste molds. 


into an architectural medium that finds application on an increasing number of buildings 


in plaster waste molds. Sometimes 
these are installed in the form and 
poured with the balance of the wall 
concrete. In other cases, the details 
and set in the 
form and the concrete poured around 
them. Various types of crille work 
have been used, the grilles being both 
precast and cast-in-place. Careful de- 
sign is required for such work be- 
cause the members have a relatively 


have been precast 


small section, are exposed to the 
weather on all faces, and must be 
carefully reinforced. One type of cast- 
in-place grille is formed by applying 
the concrete with a gun, shooting 
from behind against the front form. 

For deep rustications, beveled strips 
have been lightly tacked to the form 
so that when the forms are removed 
the strips remain in the concrete 
and may be removed separately to 
eliminate breaking of the edges. 


Plaster shellacked 


so that they will not absorb moisture 


waste molds are 
from the concrete, giving it a light 


color, Both plaster molds 


waste 
and plywood are oiled before con- 
crete Is 
them. 

Cement paints have 


placed in 


also been used to 
secure 


effects, 
eral 


polychrome 
and in sev- 
build- 
ings mosaic patterns 
from the 
use of Val ied colored 


notable 
resulting 


aggregates serve as 


decorative panels o1 


as complete — wall 
surfaces. Most of 
the above discus- 


relates to ex- 
work 


weather 


sion 

terior where 
resistance 
is an important fac- 
tor, but comparable 
improvements have 
been made for in- 
walls, floors 
and ceilings. 


side 
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Joining New to Old Steel 


Installation of air conditioning 
equipment in existing buildings in- 
variably requires rearrangement of 
floorbeams or girders to accomo- 
date the vertical ducts. On such work, 
Graham, Anderson, Probst & White, 
Chicago architects, utilize welding to 


“Continuous 
* freld weld 






Exposed. 
co/umn 
face 


“""~ Bolts in slotted 
\ holes 


‘ 
Erection seat 


k ig. 1. Weld detail for connecting new 
beams to existing columns. 


join all new to old steel. At columns, 
for example, only one face has to be 
exposed for a beam connection; the 
remainder of the fireproofing and 
decorative plaster is thus undisturbed. 
Another advantage is that the enclo- 
sure shutting off the alteration work 
from the rest of the building can ad- 
join the columns being worked on; 
if the entire column had to be ex- 
posed, the enclosure would have to 
occupy additional usable office or 
store space. 

According to Magnus Gunderson, 
chief structural engineer of the firm, 
an effective detail for connecting new 
beams to old columns or girders has 
been developed using two small plates. 
These are shop bolted to the end of 
the beam either side of the web. 
Slotted holes are used so that proper 
adjustment of span length can be 
made in the field. On the job a small 
angle seat is welded to the column as 
a temporary support for the beam. 
With the beam set on this seat, the 
web connection plates are driven for- 
ward to firm contact with the column 
and a weld bead laid down around 
their entire perimeter. The bolts are 
removed but the erection seat is left 
in place. The field operation is speedy 
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New products and practices of wide application that have aided 


architects and builders to save time and money 


and effective, and beams do not have 
to be cut to exact length. If some side 
stiffness is required of the connection, 
angles may be substituted for the web 
plates. 


Water Spray on Skylights 


The Plankington Building in Mil- 
waukee is making its air conditioning 
water do double duty. After passing 
the cool well water through the air 
conditioning machinery it is sprayed 
over the skylights. Although far from 
cold, the water has not given up all of 
its coolness and, coupled with the 
evaporation effect on the warm glass, 
it noticeably lowers the inside tem- 
perature. The water draining from 
the skylights runs to the city sewers. 


Cleaning Air Electrically 


The Field Building, Chicago sky- 
scraper, boasts “the cleanest air in 
the world” as the result of the instal- 
lation a month ago of a battery of 
18 electrostatic precipitators or air 
cleaners capable of supplying 272,000 
cu.ft. of clean air per minute to the 
first four floors. Instead of removing 





Fig. 2. An air-cleaning electric magnet. 
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the dust particles by sifting them oy 
mechanically, the apparatus jis , 









signed so that the particles are give, 
an electric charge and then attracted 
to an oppositely charged plate in 
manner similar to that by which 







magnet attracts iron filings. The unit. 
are claimed to remove 99 per cent 
by weight, of all particles in the a. 
mosphere, including those as siall a: 
four-millionths of an inch in dia 
eter, such as pollen and toba 
smoke. In a year’s time it is estimated 
that the Field Building installatic; 
will have collected about 600 bushels 
of impurities, 90 per cent of which 
will consist of particles one-hun. 
dredth the diameter of a human hair. 
By weight, the collection will consist 
of one-third ash, a third fixed car. 
bon, soot, etc., while the remaining 
third will be volatile matter such as 
oils and greases. 

A typical cell of one of the units is 
shown in the accompanying illustra- 
tion. The air intake consists of the 
metal tubes, between each pair 
which is a fine tungsten wire charged 
with a 12,000 v. direct current. This 
d.c. voltage ionizes the air betw: 
the wires and the tubes creating an 
“electrostatic screen” so that all par- 
ticles of air passing through the 
screen are electrically charged. Next 
the air passes into the precipitating 
chamber in which are mounted 4 
number of closely spaced plates paral: 
lel to the air stream. Alternate plates 
are connected to a ground and to 4 
5000 d.c. source, setting up a second 
electrostatic screen between the plates 
As the air passes between the paralle! 
plates, this high intensity screen ¢ 
erts a force on the charged dust par- 
ticles, drawing them to the grounded 
plates where they are deposited. Th 
clean air is discharged on the far side 
In each cell, such as is illustrated. 
there are 111 plates, 8x9 in. in size: 
there are 369 cells. Dust will be re 
moved from the plates every month 


Although the Field Building insta! 
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tion is the first for office buildings. 
\\'pstinghouse engineers, who installed 
will soon place similar electrostatic 
- cleaning units in the chemical 
\,boratori ies of the Bureau of Stand- 
oi in Washington. Other uses for 
the apparatus are in automatic tele- 
shone exchanges to prevent dust from 
 decting on switch contacts, in steel 
will furnaces to prevent the nozzles 
; burners from clogging with for- 
sion matter, and in art galleries to 
prevent dirt scum from collecting on 


paintings. 


Vew Field for Bar Trusses 






The largest single installation of 
open bar-web trusses yet made, and 

perhaps the first use of this type of 

ructural member in the roof fram- 
» of a steel mill, is claimed for the 
new wide strip plant of the Republic 
Steel Corp. at Cleveland. It is also 
vlieved that the buildings of this 
nlant are the first of such structures 
to be designed by an outside con- 
ailtant rather than by a steel com- 
yany’s own forces. By designing all 
Jat roofs with bar trusses and a metal 
deck (both Republic products) and 
making other incidental revisions, 
the 14.000 tons of structural steel re- 
quired for a design made along con- 
entional lines was reduced to 11,400 


















tons. 

Typical framing in each of the sev- 
eral buildings consists of column and 
truss bents of 105 ft. span spaced 24 
ft. apart. The bar truss purlins span 
the 24 ft. between bents, and in al- 
tenate bays frame respectively into 
le top and bottom chords of the 
l\5 ft. monitor trusses, giving a typi- 
il high-and-low-bay roof. Thirteen 
har truss purlins are used across each 
\)5 ft. bay. Albert Kahn, Inc., De- 


troit, designed the building. 













lime Putty For Sale 


Lime in putty form for use in mor- 

i, for plaster and for stucco has 
isually aa slaked and aged on the 
». Within the past year or two an 
‘ulerprise has developed which trans- 
‘ers these operations to a central plant 
from which the product is sold much 
the same as ready-mixed concrete. 
The Brooks-Taylor Co. of Birming- 
ham, Ala, originated the idea, and 

ean arrangement with the Chicago 
Bridge & Iron Works to fabricate and 
erect the plants. Among other cities, 
ints are now in operation in New 
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York, — Philadelphia. 
Washington, 
mingham. 
Pittsburgh, 
Chicago. 
tially 
tanks 


Wilmington. 

Columbia, S. C., Bir- 
Cincinnati, | Houston. 
Cleveland, Detroit and 
The plant consists essen- 
of three elevated steel bins or 
with bottoms. Bulk 
quicklime received in freight cars 
or trucks is raised by chain-and- 
bucket conveyor to the first bin, 
which has a storage capacity of 17 
tons. Beneath this bin is a batch slaker 
10 ft. long, 4 ft. wide and 4 ft. deep 
which will handle about 1 ton of 
high-calcium quicklime per batch. 
From the slaker the lime, after pass- 
ing through a vibrating screen which 
rejects the core, is dumped into the 
two aging tanks, each 104 ft. in 
diameter and 28 ft. high. Withdrawals 
are made from these tanks by way of 
a 1 cu.yd. batcher suspended beneath 
at a sufficient elevation to clear the 
delivery trucks. 


conical 


Speeding Steel Erection 


50-ft. boom fitted with a 
15-ft. adjustable cantilever jib exten- 
sion which carries a second hoisting 
line, Geo. P. Dysart of Columbus. 
Ohio, made unusually fast time in 
erecting steel for the roof of a 75x270- 
ft. theatre in Columbus. By using the 
second line of the 9-ton crawler crane 
boom for handling purlins, bracing 
members, etc., it was possible to hoist 
the 2}-ton trusses into position with 
the main hoisting line and hold them 
from toppling while the overhang jib 


Using a 


Fig. 3. While main falls holds truss in 
position, jib boom line erects 


purlins and bracing. 
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was members. 


placing the bracing 
The extension jib was able to reach 
across the top of the trusses which 


were ft. above ground level. 


in. Thick 


One of the thinnest walls on record 
for a weatherproof multi-story build- 
ing is used on the new 5-story ware- 
house and office structure built by 
the Westinghouse Electric & Mfe. ¢ 
in Mansfield, Ohio. 

Between the lines of continuous 
window sash at each floor, the wall, 
which appears as horizontal bands 
three 350 ft. sides of the 
consists of corrugated as- 
bestos-cement sheets 


Unique Wall 2} 


around the 
building, 
(except in the 
top office story where smooth sheets 
are used) backed with a 1-in. 
fiber insulation board to the 
of which is bonded a !-in. 


wood 
inside 
asbestos 
surfacing. 

The total thickness of this unique 
wall is 2} in. The insulating value of 
the wall is high enough that the top 
office floor satisfac- 
torily with an air-conditioning instal- 
lation. Prack & Prack of Pittsburgh 
were the architects. 


story is served 


Innovations in Housing 


In laying out the plot plan of the 
Cedar-Central PWA_ slum clearance 
housing project’ in’ Cleveland, all 
buildings located at the corners of the 
blocks have been set back from the 
street line so that motor traffic will 
have a clear view both wavs at inter- 
sections, 
use of 
only 6 in. 


Another innovation is the 


parapet walls extending 
roof. 
the arrangement of rooms is 


such that all columns are concealed 


above the Also on the in- 


terior, 


either in partitions or in closets. 
W. R. MeCornack of Cleveland is the 


architect. 


Stair Plaster Protection 


Frequently concrete stairways are 
plastered on the soffit of the slab but 
not on the exposed side of the risers. 
To eliminate the feather edge of plas- 
ter at the sides of the slab, the S. M. 
Siesel Construction Co., of Milwau- 
kee, builds the stair forms to provide 
for a bead or rail of concrete at either 
side of the soffit. This bead protrudes 
below the soffit plane the thickness of 
the plaster, and thus forms a side 
protection for the plaster. 
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FIG. I. WELDED FRAME BENYS FOR A SAWTOOTH ROOF FURNISH SOMETHING 
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NEW IN BUILDING SILHOUETTES. 


Welded Rigid Frames for Roofs 


Two-story all welded factory for Lincoln Electric Company accentuates a trend 


away from roof trusses by using rigid frames for both sawtooth and arch bents 


N THE DESIGN REVOLUTION that 
I descended on this country’s fac- 
tories a few years ago there was only 
one element of the industrial build- 
ing that escaped important change. 
Walls, roof enclosures, floors, light- 
ing, ventilation and plumbing, all 
were subjec ted to development al 
variance with precedent of long 
standing. But the roof framing, one 
of the most prominent items in a 
building, was overlooked or else suc- 
cessfully resisted radical change. The 
roof framing in the first factory was 
a truss and despite introduction of 
new arrangements of members, it re- 
mained a truss for half a century. 

Against such a background this 
article describes a new building for 
the Lincoln Electric Co. in Cleveland 
that entirely ignores-roof trusses. By 
substituting welded rigid frames for 
conventional truss sawtooth roof 
framing as well as for flat or arched 
trusses in a wide bay, an entirely 
new inside appearance is accorded 


industrial buildings. Other advan- 
tages, claimed and demonstrated, 
lift this structure to a prominent 
position in any discussion of new 
trends in building construction. 
Providing 200,000 sq.ft. of space 
and increasing the size of the existing 
manufacturing facilities by about 75 
per cent, the new two-story plant is 
a product of the Austin Company’s 
design and construction organization. 
Fundamentally, the feature of the 
sawtooth roof design is a shop-welded 
pronged section forming the junction 
between column and roof beams. 
Built up entirely of plates, this section 
is shop-welded to the tops of the sup- 
porting columns, the complete unit 
being called a “tree form” column. 
In addition to the section under 
the sawtooth roof, where bays are 
40 ft. wide, the building includes an 
80-ft. bay along one side in which 
the roof framing consists of welded 
frame arch bents whose apex is 39 
ft. above the second floor. The entire 


building is welded except for t! 
roof purlin connections. It contains 
1314 tons of steel. 

In ground plan the building | 
4A0 ft. along its north side, 302 ft. 
the west and 270 ft. on the sout! 
the east side is curved, concave | 
the building, to follow a_ railroad 
right-of-way. 

The first floor throughout is fram 
in 20 ft. square bays. In the sout! 
end, in the 80 x 270-ft. area beneat! 
the lofty second floor, columns a 
18-in. 47 Ib. H-sections except thoy 
in the roof bents which are 241! 
110-lb. In the remainder or sawtoo!! 
section, columns are 18-in. 6+! 
sections. Floor girders through 
are 27-in. 91-lb. sections, while beam 
framing into these on 7 ft. centers 
are 18-in. 47-lb. sections. Beam- 
umn connections are made with sp 
I-section seats, supplemented by cl 
angle web connections on one 5! 
only and by split beams at the ') 
flanges on wind bents. Floor to ¢! 
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Fig. 2. Section through Lincoln Electric building framing which is distinguished by welded 
and for a series of sawtooth bays. 


Fig, 3. The six are-welding generators 
which supplied current for the 
operators were kept on_ the 
ground floor. 


ing, the first floor is 16 ft. 3 in. high. 
lig. 2 shows a section of the building. 

It is the second floor that is of 
principal interest from a framing 
standpoint. In the lofty south bay the 
bents, in the form of high frames 
with an 80 ft. span, rise + ae 65 ft. 
from the foundations and clear the 
second floor by 39 ft.; they are 
spaced 20 ft. apart. The haunch sec- 
tions, welded to the tops of the col- 


as 
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The top or rafter section of each 
bent came to the job 
which were welded together at the 
ridge joint and then lifted into place 
Each of these roof sec- 
59-lb. H- 


but to one 


in two pieces 


in one piece. 
tions consisted of a 21]-in. 
section about 65 ft. 
of them the apex or ridge section 
(built up of welded plates) had been 
welded in the shop. Joining these 
two roof sections required one field 
joint, and two others were required 
at the column connections. At the lat- 
ter, temporary cover plates and web 
angles were used to hold the bent in 
position until the weld beads could 
be laid. All field joints are butt welds. 

In addition to the purlins, longi- 
tudinal bracing between bents con- 
sists of three lines of welded lattice 


long. 


ij | 
ii ria 


@° PF eiie ie 


~ 


es 


each haunch. 


frames for a high arched roof 


beams, one at the apex and one at 
These beams. adopted 
instead of rolled sections because of 
their lighter weight, were shop-fabri- 
cated using T’s for flanges and flats 
for the Warren webs. 

The remainder of the building, 
covering an area of 80,000 ° sq.ft. 
utilizes the welded rigid frame 
tooth roof. The bents, of 40 ft. 
are spaced 20 ft. apart and are ar- 
ranged in bays length 
from 240 to 442 ft. In this section the 
columns are surmounted by the shop- 
These 


saw- 


span, 


varying in 


welded prongs. prongs were 
entirely plate-fabricated in the shop, 
the plates, cut and rolled to shape, 
being first clamped in jigs, then tack 
welded, and finally finish-welded into 


an integral section, which was then 


Fig. 4. High arched frames of 80 ft. span support the cement tile roof over a 
second floor room 240 ft. long. At the ridge, a skylight and a continuous 
ventilation slot or heat valve supplement the light and exhaust the air 
admitted through the side wall sash. 


umns in the shop, are composed en- 
tirely of plates built up into a curved 
langed-section by welding. 
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~~ 
Fig. 5. Large erection pieces speeded 


up field work on the Lincoln 


plant addition. 


welded to the of the columns. 


The roof section of each sawtooth 


lop 


bent is also a single shop-welded sec- 
tion, consisting of one long arm and 
one short arm, approximately at right 
angles and composed of 18-in. 47- 
Ib. I-sections. The knee joining these 
two sections is built up of plates, 
cut and curved to shape. Field welds 
at either end of these roof sections 
connect them to the column prongs. 

In erecting the steel, crawler cranes 
and are welders were the major equip- 
Starting at one end 
of the building, the cranes backed 
from the work bent 
was erected. Joints in first floor steel 
were welded as work progressed, but 


ment items used. 


away as each 


the connections between roof sections 
and columns were left bolted until all 
bents were up and plumbed by means 
of turnbuckle cables. The closing field 
joints were then welded and the tem- 


porary bolted connection plates re- 
I 


noved. The speed of field erection is 
indicated by the fact that the work 
was done between July 7 and August 
2. In large measure this is held due to 
the efficiency of the design which re- 
quired that only 4,600 ft. of the 29,- 
GOO ft. of welding had to be done in 
the field. All welding was done by the 
Lincoln shielded are process; a total 


cf 5% tons of electrodes was used. 


Other modern features 


Although the special framing is the 
principal feature of the new Lincoln 
plant, it is not alone in reflecting the 
modern design of the layout. For 
example, the exterior is distinguished 
by continuous horizontal 
glass block and sash in the walls, the 
latter installed to provide air intakes. 


runs of 


The sawtooth windows are fixed sash 
of hammered glass, and continuous 
heat valves are installed along the 
ridge lines as well as along the peak 
of the high arch-frame roof to ex- 
haust the used air from the building. 
These heat valves or ventilators con- 
sist of sliding plates manually oper- 
ated from the floor by chains. 

Wall area not occupied by glass 
of brick except 
for the use of 8 in. tile in the west 


consists of 13 in. 


wall, which is designed to be removed 
if and when the plant is expanded. 
Window sills and lintels are of pre- 
cast stone. Floors are of concrete. 
All roof are of 
tile, mopped with asphalt and cov- 
ered with 4-ply roofing. Edge flashing 
is of metal-covered the 
troughs of the sawtooth bays, a ce- 
ment tile curb carries up 2 ft. to form 
a sill for the ash. Drainage from the 
sawtooth valley gutters is led to 5-in. 


surfaces cement 


wood. In 


diameter downspout pipes that are 
carried down the columns inside to a 
storm sewer under the first floor. 
Natural lighting 
through the large area of glass in 
walls and roof. It is accentuated by 


is amply supplied 


aluminum paint on all interior sur- 
faces and supplemented by 200-watt 


Fig. 7. Applying built-up roof covering to the cement tile deck. 
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NEW PLANT OF BENDIX AVIATION CORP, AS IT WILL APPEAR WHEN COMPLETED. 





Moving to the Country 


Bendix Aviation Corp. builds a 360,000 sq.ft. plant on the New Jersey 


meadows which is distinguished by welded cantilever roof trusses 


— in building development 
L%X which although not new has 
nevertheless shown accelerating ten- 
dencies during the past year or two 
involves the moving of industrial 
plants from congested city areas to 
the outskirts or even into the country. 
One of the best current examples of 
this trend is the new industrial com- 
munity that Bendix Aviation Corp. 
is establishing on the New Jersey 
meadows adjacent to the old Teter- 
boro airport. Planned for 500 em- 
ployees, the first unit to be built will 
include a single-story factory and a 
two-story administration building 
with gross plan dimensions of 600x 
00 ft., providing 360,000 sq.ft. of 
floor space. 

A power plant, a foundry, water 
supply and sewage facilities are also 
a necessary part of the initial de- 
velopment while housing and other 
community appurtenances are being 
considered. Thus, moving to the 
country involves considerably more 
than just building an enclosure 
around some manufacturing ma- 
chines. The neighborhood surround- 
ing the site, composed of about 25 


homes, has changed its name from 
Teterboro to Bendix, N. J. 

The wide open spaces have a na- 
tural attraction for companies en- 
manufacturing for the 
aircraft industry, but Bendix had 
other good reasons than to be ad- 
jacent to the Teterboro airport for 
locating its new plant in the country. 


gaged in 


In many respects these reasons when 
added up explain the general trend 
to open sites. Among the 
room for 


cheaper real estate, unrestricted area 


country 
reasons are expansion. 
to develop large plants under a single 
roof, better trucking facilities, im- 
proved living conditions for em- 
ployees and clean air and sunlight. 
Being manufacturers of instruments 
and other precision accessories, Ben- 
dix was particularly in need of clean 
air free of dust and smoke. Being. in 
addition, a corporation formed by 
a consolidation of a number of small 
scattered companies, it was desirable 
to bring these together under one 
roof for economy and efficiency of 
production. Some of these companies, 
also, were located in undesirable ur- 


ban surroundings. The decision to 


move to the country, therefore, was 
an easy one. 

The a site adjacent to 
an existing airport followed logically. 


Located in 


choice of 
a relatively fog-free area 
and near the two largest airplane 
engine builders. Wright at Pater- 
son, N. J.. and Pratt & Whitney at 
Hartford, Conn., who are important 
Bendix customers, Teterboro with its 
mile-long runways provided the com- 
pany with ideal facilities. Golf courses 
and residential sections on three sides 
of the field lend assurance that the 
surrounding land will not be devel- 
oped into industrial sites, an impor- 
tant consideration in planning radio 
and blind-landing test work. The 100- 
acre factory site is on the fourth side 
of the airport and is adjacent to both 
a railroad and a main state highway. 


General features of plant 


\s shown in Fig. 1 the factory, al- 
though a single unit about 600 ft. 
square, is made up of three different 
buildings. In the rear, the general 
machine building. 350x671 ft. in plan 
dimensions. is a monitor-roof struc- 
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ture whose framing is distinguished 
by a layout unusual in welded canti- 
lever trusses. Next in line, on the 
north, is a 60x600 ft. flat roof build- 
ing for engineering design, and in 
front of it a similar building for in- 
strument manufacture. These three 
buildings are separated by 60 ft. wide 
courts and joined by wings along 
either side and on the centerline. Fi- 
nally, joined to this factory by a wing 
is a two-story administration build- 
ing, 50x150 ft. in plan, dominated by 
a central tower 80 ft. high in which 
radio research will be conducted. 

Both the power plant and the foun- 
dry buildings were planned to mini- 
mize contamination of the air with 
dust and smoke. Oil will be used for 
fuel in the power plant, a 50x60 ft. 
structure placed near the rear of the 
factory. To provide for factory ex- 
pansion the foundry, which will pro- 
duce castings of magnesium, duralu- 
min and other “aviation alloys.” was 
located 1400 ft. from the factory near 
the south end of the site; it will be 
a 125x280 ft. building and will be 
connected by a railroad siding to a 
50x 150 ft. warehouse. Near the ware- 
house will be a personnel building 
containing the hospital and women’s 
locker and dining rooms. Almost all 
of the buildings wil! be set about 350 
ft. in from the borders of the prop- 
erty, permitting development of park- 
ing fields for employees’ cars on two 
sides and a large grassed front yard. 
One of the entrances to the plant is 
built as a grade separation on the 
adjacent state highway. 

All factory walls are designed as a 
continuous band of steel sash placed 
between base and parapet courses of 
brick, with sills, lintels and coping of 
precast concrete. Clear glass is used 
throughout except for the lower two 
lights in the engineering and instru- 
ment buildings which will be equipped 
with obscure glass to protect against 
glare. Floors will consist of a 6-in. 
concrete slab surfaced with 2-in. wood 
block except in some portions of the 
engineering and instrument build- 
ings where asphalt tile will be used. 
A working clearance of 14 ft. is pro- 
vided under all roof framing. All roof 
surfaces will be cement tile covered 
with 1 in. of insulation and composi- 
tion roofing. The interior courts will 
be planted with grass to eliminate 
dust, and air going into the instra- 
ment building will be washed. 

The tower which will accommodate 
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‘ig. 2. Executive offices and radio re- 
search will be housed in this 
monumental tower. 


the entrance to the administration 
building has been designed with 
panels of glass block in each face 
and curved architectural stone cor- 
ners. It is equipped with an_ illu- 
minated clock and an ornamental 
sign, and will be surmounted by an 
aviation beacon. 

A sewage treatment plant consist- 
ing of coarse screens and septic tanks 
will be built for domestic wastes. 
Water supply studies are still under 
way to determine whether deep wells 
will be driven or whether water will 
be purchased. 


Framing layout 


Different requirements in the three 
buildings composing the factory unit 
dictated different framing arrange- 
ments and size of bays. In the general 
machine building, where a monitor 
roof is used, large square bays were 
desirable, and a 50 ft. spacing of 
columns in each direction was se- 
lected. On the line between this build- 
ing and the wings connecting to the 
instrument building this spacing was 
halved by inserting another column in 
each bay. The resulting 25 ft. spacing 
is then maintained on all east-west 
column lines in the flat roof portion 
comprising the wings and the instru- 
ment and engineering buildings. 

On the north-south column lines 
in these latter two buildings varia- 
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tions were introduced in column <q, 
ing to suit requirements. Thus t):.- () 
ft. instrument building consists of t\, 
25 ft. bays on either side of a ji) fj 
central trucking and communicatio, 
bay, while in the engineering }),j\q. 
ing, where open spaces are required 
for drafting rooms, the 60 ft. dimey 
sion is divided into two 30 ft. hays 
Finally, in the wings, along the courts. 
three 20 ft. bays make up the 60 ff, 
width. By this layout, an unusual) 
simple framing plan resulted whic) 
meets the requirements exactly and 
yet is economical to design, erect and 
maintain. 


Welded cantilever trusses 


An important element contributing 
to the overall efficiency of the fram. 
ing is the cantilever roof truss lay. 
out in the general machine buildin; 
By using cantilever trusses. the 50 fj 
square bays are framed with 9 ]h, of 
steel per sq.ft. (including bracing and 
purlins) whereas 10 or 11 |b. is 
usually required for bays only 30 ft 
square when simple trusses are used. 
A further degree of economy was 
sought by designing the trusses to }) 
completely welded in the shop. 

The truss framing layout is indi 
cated by the sketch in Fig. 3. In both 
directions a bay containing a truss 
made up of a suspended portion and 
cantilever arms, alternates with a ha) 
containing an anchor truss. Length: 
wise of the building, that is, north and 
south and parallel to the roof moni 
tors, trusses are on the column lines. 
Transverse to these trusses and sup- 
porting the monitors is a series of 
trusses located on the column lines 
and at the third points between th 
columns; these third-point trusses ar 
carried by the main north-south 
trusses. 

All trusses are of Warren type with 
subdivided panels. They are designed 
for a total dead lead of 29 lb. per 
sq.ft., a live load consisting of 30 |b. 
per sq.ft. of snow and wind and 4 
4000 lb. concentrated load located 
at any point along the bottom chords. 
These truss chords are split-beam 
tees, while web members are doubl 
angles. Gusset plates are used onl\ 
where an extra length of weld is re 
quired for stress transfer; elsewher' 
web members are welded directly to 
the stems of the chord tees. 

All trusses are to be fabricated an¢ 
erected as 50 ft. spans. The most i” 
teresting part of the design involves 
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the details adopted to make these 
trusses continuous through the points 
f support and accomplish the con- 
nection between the cantilevers and 
suspended portions. These structural 
details are reproduced in Fig. 3. 

In the trusses containing the sus- 
pended spans, the bottom chords are 
made continuous, but a 2-in. break, 
or gap, is provided in the top chord 
at the ends of the cantilever portion. 
If soil conditions had warranted a 
belief that column footing settlement 
would be equal, this could have been 
dispensed with and the trusses de- 
signed as continuous spans over sev- 
eral supports. In this case, however, 
the designer felt that uneven settle- 
ment was probable and met the con- 
dition with bolted, slotted top chord 
connections at the ends of the canti- 
levers, thus insuring that unpredicted 
stresses would not be set up in the 
structure. The trusses will be shipped 
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Truss L 
| splice ~~ >h.<-“truss, or col. 


and erected with shop bolts in round 
holes at this joint, but after erection 
these bolts will be replaced with loose 
belts in shop-fabricated horizontal 
slots, thus forming a definite point 
of zero moment. 

At the column supports the bot- 
tom chords of the heavier and deeper 
north-south trusses frame into column 
webs, while the top chords are sup- 
ported on the top chords of the trans- 
verse trusses. The bottom chords. to 
which connection angles are welded 
in the shop, are milled to bear against 
the columns; field 
through the connection angles and 
the column web. A 
seat is attached to the column in the 


bolts are used 


welded erection 


shop to carry the vertical load. 

A. similar 
connection, without the erection seat. 
is used for the 
At the top chord, however, a large 


bottom chord column 


transverse trusses. 


gusset plate engages the top of the 
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column from which the flanges are 
coped. Finally, for connecting these 
transverse trusses to the third points 
of the main trusses, an auxiliary ver 
tical member in the form of a wide 
plate, slotted to fit over the main truss 
chord tees, is used to permit connec- 
tion of gussets on the top and bottom 
chords of the transverse trusses. With 
all of these made the 
truss system will virtually be knitted 
together into a single network. 


connections 


Present status of work 


\t present foundations are ap- 
proaching 
steel will start the last of this month. 


completion. Erection of 

The Bendix plant was designed by 
Giffels & Vallet. Inc.. architects of 
Detroit. Robert & Co. of Atlanta acted 
as consulting engineers, and the Tur- 
ner Construction Co., New York City. 


is the general contractor. 
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hig, 3. Layout and details of welded cantilever roof trusses that span 50 ft. square bays in the Bendix machine building. 
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OFFICE BUILDING 


Office Building Without Precedent 


Johnson Wax building at Racine marks new form of architecture and 


structural details, new use of materials and unusual construction procedure 


Witmer T PRECEDENT in style of 
architecture and structural de- 
tails or in arrangement of 


use and 


materials and in construction pro- 
cedure is the new oflice home now 
being built for S. C. Johnson & Son, 
of Racine. Wisc. 
The building. which is a creation of 
Frank Lloyd Wright. internationally 
known architect, marks a leap into 
the future, for there is little in its 


conception that bridges the gap be- 


Inc., wax makers 


tween it and the current streamlined 
treatment of more conventional ar- 
chitecture. Of structural interest are 
form of 
slim, tapering hollow con- 
crete shafts topped by shallow flar- 
multi-domed 


walls of 


sides. concrete 


a new “morning glory 


column 


ing circular 
flat roof slab: monolithic 
brick faces on both 
and cork interior; and exceptional 


caps; a 


use of expanded metal for concrete 
reinforcing. 

The architect himself sums up the 
breaking away from all tradition as 
follows: “Modern 
ally something 
from the outside—that is. something 


architecture usu- 


means streamlined 
smoothed flat, all Grnament omitted, 
the corners cut out for window open- 
ings, and gas pipe railings put on 
wherever they will ride. The thought 
in the building too often does not 


change from antiquated conventional 
Modernity, so called. is 
the new look of 


thing old rather than the new look 


ideas. 
achieved as some- 
of something new. 

“This new Johnson building, on 
the contrary, is a highly developed 
synthesis of form and idea—more 
highly developed than has been pos- 
sible in the past because it is a 
building without windowed walls. It 
consists of a great workroom breath- 
ing from above through two nostrils; 
a building having dignified character 
and appropriate proportions through- 
cut. This new building is simply and 
sincerely an interpretation of modern 
business conditions designed to be 
inspiring to live in and to work in.” 


General design 


The above philosophy is carried 
out not only in gereral plan and ar- 
rangement but down to the smallest 
detail. Even in orientation usual 
practice is abandoned. The site, bor- 
dering on three streets, is in a sec- 
tion of the city where the small store 
buildings and frame houses are un- 
distinguished architecturally, so the 
building literally “turns its back” 
on all this, and the three street ele- 
vations are blind walls except for 


i'Juminating bands of glass. The 
building sets back from the sidewalk 
lines 14 ft. to provide space for flower 
beds and shrubbery. The back of the 
building abuts the main street and 
the front faces the interior of the 
lot. 

The main building is one large 
workroom 130x210 ft. in plan and 
20 ft. high, to house several hundred 
office employees. Girdling this room 
on three sides is a mezzanine gal- 
lery 18 ft. wide and clearing the first 
floor by only 7 ft., on which are 
located the offices of department heads 
and junior executives. The fourth 
side of the main room faces a lobby 
30 ft. high. 

Grouped around the upper portion 
of the lobby and extending partly 
over the main room and overhang: 
ing the front of the building as a low 
second story or penthouse are the 
executive offices arranged in_ three 
ellipsoidal masses. Rising from a 
tunnel below first floor level to high 
above the penthouse roof are two 
circular stacks housing the air con 
ditioning plant and ducts; these are 
what the architect calls “nostrils.” 

The lobby extends across the front 
(interior) side of the main building. 
Next to it is a covered driveway and 
beyond that a covered parking space 
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designated as a “carport.” Bordering 
the carport is a low building, extend- 
ing only part way across the lot, to 
serve as a and service sta- 
tion. The center part of this structure 
rises two stories to include a fully- 


enclosed squash court, connected to 


varagce 
garage 


covered 


the executive offices by a 
bridge. The roof of the carport will 
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wide horizontal 


joints raked } in. deep, while vertical 
joints are struck flush with mortar 
colored to the hue of the brick. The 
walls are of brick 
both sides, with a 3-in. core of cork: 
the two brick and 
cork are filled with reinforced con- 
crete. Up to level the 


ated by mortal 


main veneer on 
between 


spaces 


mezzanine 





Fig. 2. 


Blind walls, glass cornices, penthouse of private offices, circular exhaust 


stacks and a covered parking area are some of the architectural features 


shown in the architectural 


be a recreational deck. 

\t mezzanine level, placed between 
the driveway roof and the overhang- 
ing section of the penthouse, is a 
theatre. An _ architectural 
feature of the theatre is the ceiling, 
a series of stepped concentric semi- 
circular concrete ribs supporting the 
penthouse overhead. Plan and _ sec- 
tion of the entire project are shown 
in Fig. 4. 

Though the buildings abut on three 
streets, the only entrances are through 
the driveway and thence through the 
high lobby into the main room. 
Spiral stairways of exposed stone 
slabs encircle the two nostrils and 
provide access to the mezzanine and 
to the executive offices. A small cir- 


350-seat 


cular elevator also rises alongside 
each nostril. Several spiral iron 
stairways lead from the main floor 
to the mezzanine in the workroom. 

There is no general basement un- 
der the building, but a service tun- 
nel runs across the lot, and two long 
underground corridors serve as rest 
and lavatories, reached by 
spiral stairways from the first floor. 
[here are underground 
vault spaces, 

Exterior and interior walls, except 
ollice partitions, are of special size 
brick, 3x9x24 in., soft red in color. 
lor curved surfaces, of which there 
are many, the bricks 


rooms 


also two 


have been 


molded for both convex and concave . 


planes. Horizontal lines are accentu- 


sketch. 


Howe St. is in the foreground. 


walls are 15 in. thick; above this 
level they are 11} in. 

At a level 6 ft. above the floor a 
band of 


horizontal rows 


glass—inside and outside 


of 4-in. glass tub- 
ing—encircles the main building. A 
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second set of glass tubes follows the 
top of the main room as a cornice 


between wall and roof. The glass 
tubes will be held by metal ribs o1 
brackets and will be calked for 


weather tightness. They will provide 
the natural light, and part of the 
artificial illumination will be placed 
between the two rows of tubing. Flat 
skylights in 
will also admit natural light. A some 
what similar treatment of glass bands 


some of the roof areas 


will be given the penthouse structure. 
Artificial 
been 


lighting throughout has 


arranged so as to appear to 
come from the same source as_ the 
natural light. 

The heating system is an innova- 
tion, for the main building floor will 
pipes 


| one 


steam 
slab. 


diagonal loops of | }-in. wrought iron 


radiator, with 


placed under the floor 


act as a 


pipes are set in a deep layer of coarse 
eround, be 
reath a 3-in. concrete floor slab. The 


stone spread over the 


offices and other smaller 
will be heated through the 


air conditioning system. Steam for 


executive 


rooms 


heating will be supplied by the nearby 
factory powerhouse. True air con 
ditioning will prevail throughout the 
year. A refrigeration system will cool 
the air in hot weather. 





Fig. 3. Morning glory columns—thin, tapering, hollow shafts with a fluted calyx 


and wide petal cap 


-are a structural 
main workroom during construction. 


innovation. This is a view of the 
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Engineering interest centers around low slab petal or cap 18) ft. in high, All columns, except the s 
the design of the concrete columns, diameter. This motif is carried shafts in the carport, are ho! 

which are spaced 20 ft. c. to ce. in throughout the column — system, in the calyx and upper 
both directions. These are slender though there are some variations in’ of the stem: wall thicknesses 
tapering shafts; their 9-in. lower height and other dimensions, as 5 in. and 33 in. respecti 
tips rest in an iron socket base set shown in Fig. 5. The petal, 185 ft. in diamete: 
on small spread footings (Fig. 3). The tallest columns, in the lobby made up of a sloping bottom 
The column stems widen out gradu- area, are 31 ft. high; those in the 23 in. thick above which are 
ally and gracefully up to a fluted main building are 21 ft. 7) in., while concentric concrete rings of va: 
calyx and then flare out into a hol- the carport columns are only 8} ft. widths. In addition to the cir 
rings the petals carry four 1 

sailed aE : ribs 10} in. wide. These ribs 
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General Roof Pian and Seconad Floor Layout 


7 ig. 4. Unusual architectural treatment of the buildings is shown by this general plan and section. Note the glass band- 
in the walls, flat toplights in the roof, arrangement of the penthouse offices space and the theatre, and the multiple 
dome roof over the carport. Howe St. is at bottom, Franklin St. is at top, and 16th St. is at right of the plan. 
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continuous top steel extending from 
one petal core across to the core of 
the adjacent petal, The inside and 
outside concentric rings have ring 
rod reinforcement. The only rein- 
forcing in the petal slabs and the 
column stems is No. 10 expanded 
metal lath; the mesh for the shafts 
‘; welded into a cage set inside the 
forms. 

The outside rim of the petal is 
wedge shaped to support a 2}-in. 
oncrete slab, filling in the open areas 
between adjacent column caps. Fine 
wire mesh is placed over the top of 
the open petals, and a finish floor 
or roof slab is poured on top of the 
structural slab. However, over part 
of the main roof area the space be- 
tween column petals is filled with 
fat glass tubing to admit light, as 
indicated on Fig. A. 

Regardless of height of column, 
certain dimensions and proportions 
remain constant. These are: size of 
petal, top diameter of calyx, taper of 
calyx and taper of shaft. In a few 
instances, such as under the theatre, 
the shafts have been widened into 
a pier to provide additional support 
for heavy loads. 

\ 4-f{t. diameter collar is built into 
those columns passing through the 
mezzanine to carry the gallery floor. 
Columns in the carport are 
both in petal and stem, and_ the 
calyx is much deeper than those on 
the building columns. 

The columns with their peculiar 
petals are indeterminate structures, 
and were not designed analytically. 
Rather, their dimensions were speci- 
fied by the architect who relied en- 
tirely on his judgment, the sound- 
ness of which was proved by a load 
test demanded by the state depart- 
ment of building inspection. A col- 
umn. built solely for test purposes, 
was loaded with 60 tons of pig iron 
and sand, all that could be heaped 
upon the wide petal. Though the 
maximum column load in the struc- 
ture will be 12 tons, the test shaft 
arried five times this weight with- 
out sign of failure. 


solid, 


Domed roof 


\nother detail of engineering in- 
terest is the roof of the carport. To 
provide a wide unobstructed area, the 
carport column layout is two rows 
of solid petal shafts spaced 20 ft. 
one way and 50 ft. the other. The 
‘mooth top of the petals forms the 
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Fig. 5. 


Car Port Column,Poured Solid,No Air Space 
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Main and Lobby Columns 


New in concrete structures are these morning glory columns, tapering from 


small bottom tips in iron sockets to wide, flaring, hollow petal caps. 


Equally unconventional is the multiple dome design of the carport roof 


slab, as shown in the top detail. 


Fig. 6. Complicated metal forms are required for the concentric and radial ribs of 
the hollow petals topping the columns. Note the expanded metal reinforcing 


in the petal slab. 


support of the roof slab, which con- 
sists of 10-ft. diameter concrete domes 
of 13-in. shell thickness and a 2-ft. 
rise. At the base of the domes the 
shell flares out into a flat slab 6 in. 
thick which forms the ceiling slab 
between dome rims. At the top center 
of each dome is a circular cap 4 ft. 


in diameter having a shell thick- 
ness of 1} in. at the dome apex and 
a maximum thickness of 5 in. at the 
outside rim. At quarter points, span- 
ning from cap to cap, are concrete 
knees or struts 9 in. wide, their bot- 
toms resting on the curved shell and 
the ceiling slab. A precast slab will 
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7. Main walls are monolithic con- 
struction of brick, 
cork 


exterior 


concrete and 
Interior and 


are of the 


insulation. 
surfaces 
same special deep red_ brick, 
molded to the wall curvature. 


fit on top of the knees, filling in the 
space between the circular caps to 
complete the roof surface which thus 
will be flat. 

Reinforcing of the domes consists 
of steel ring bars ir. the bottom rims 
of the shells, and welded lace or 
snake bars extending diagonally 
across the roof, weaving around the 
carport roof in 
Figs. 4 and 5). Extending through the 
caps and the tops of the knees are 
continuous tie bars, lap welded. The 
dome shells are reinforced with No. 
12 expanded meta! lath. This novel 
roof structure will have a minimum 
span length of 32 ft. and a maximum 
of 50 ft. 

Among other interesting structural 
details are deep concrete beams, so 
heavily 


rims (see details 


reinforced as to make con- 
placement difficult. cantilever 
slabs and overhanging beams, and 


crete 


reinforcement consisting of a com- 
bination of bars and expanded metal 


lath. 
Construction a slow procedure 


Construction has been slow. prin- 
cipally the manner in 
which the architect works; his crea 
tive effort is continuous until the 
structure is complete. Thus the con- 
tractor started work with only pre- 


because of 


liminary plans on hand, and many 
details are worked out as they are 
Then, changes 
are made. all for the better, as work 


reached. too, many 
progresses. The owner is in no hurry 
for the building, being situated in 
old but comfortable that 
have served for The 
attitude- unusual—is 

that of impatience, but 
rather is one of delight in watching 


quarters 
many vears. 
owner s most 


far from 


a new architectural conception evolve 
into reality. 

Work started about a year ago and 
the building will not be ready for 
occupancy for another six 
at least. As it was impossible to 
figure exact construction costs in ad- 


months 


vance the job is being built as a 
cost-plus contract. Construction oper- 
ations are different from usual build- 
ing work; they are more in line 
with those found on very high class 
residential construction, requiring 
few. but highly-skilled, workmen. 
All reinforced made 
of pea gravel aggregate and 7} sacks 
of high-early-strength cement to the 
cubic yard. A seven-day strength of 
5.000. Ib. per sq.in. is desired and 
is being obtained. The concrete batch- 


concrete is 


ing and mixing plant is located at 
one of the main entrances. A con- 
crete pump and pipeline system de- 
livers the mix to all parts of the 
job. though frequently final place- 
ment is by wheelbarrow. All con- 
crete is internally vibrated. Founda- 


s 


iF 


, 
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tion and other concrete 

standard portland cement and 

lar size aggregate. : 
Form building is the chief 

struction problem. The column 


mass 


and calyx forms are sectional 
units, as are also the petal ri 
ring forms and_ the 
(Fig. 6). The column petal 
forms are sectional plywood 
supported by  adju: 
shores. The slabs between petals ar 


column 


panels, 


also plywood panels carried on 
Much of the 
exceedingly complicated, in 
plywood is used profusely. 


In building the main walls th 


shores. formwork is 


inside and outside courses of 
and the cork slab carried up 
ahead of the concrete fill (Fig. 7) 


are 


Mezzanine and parapet walls, faced 
with brick, require’ that the brick 
be built up inside the forms in ad 
vance of concrete placement. 


Direction 


The building is being erected for 
S. C. Johnson & Son, Inc., by B. E. 
Wiltscheck, of Racine, who holds 
the general contract. Mr. Wiltscheck 
is in direct charge of the work. The 
plans were prepared in the offices 
of Frank Lloyd Wright, architect, 
and he is giving the project his per- 
sonal supervision. The structure. of 
some 1.000.000 ft. cubage, will cost 
in excess of $350,000. 


Placement of concrete in the hollow column petals is a hand job because 


of the thin bottom slab and narrow circular ribs. 
man in the foreground leads to the internal type vibrator, hidden 


form. 


The hose held by the 


in the 
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THE WEEKS EVENTS 


(Continued from page 921) 


Research Body Formed 
For Sand and Gravel 


The National Sand and Gravel Asso- 
ciation Research Foundation, which 
will go into operation the first of the 
year, has been established by a coopera- 
tive agreement between the National 
Sand and Gravel Association and the 
College of Engineering of the Univer- 
sity of Maryland. Testing equipment 
which is now in the laboratory of the 
association at Washington will be. re- 
moved to the university, and the re- 
search work started by the association 
in 1928 will be continued there. Space 
in the engineering building of the uni- 
versity has been made available and 
additional space will be provided as 
required. The university will have the 
privilege of using much of the associa- 
tion’s equipment and the association 
will use university equipment. 

The foundation will be operated by 
the association, with its activities sub- 
ject to approval of a joint advisory com- 
mittee on which the university and the 
association will have equal representa- 
tion. 

The research committee of the asso- 
ciation, of which Alex W. Gann is 
chairman, has outlined a number of 
problems to be investigated, and a de- 
tailed report will be presented at the 
forthcoming convention of the associa- 
tion. Among the subjects being given 
consideration are: adhesion of bitumens 
to different aggregates; the effect of the 
shape of aggregates on stability and 
durability of bituminous mixtures; 
effect of aggregate characteristics on 
fatigue of concrete; and a national sur- 
vey of aggregate characteristics to pro- 
vide bases of specifications in different 
localities. 


St. Louis Sues Railroad 
On Bridge Contract 


The city of St. Louis has brought 
suit against the Terminal Railroad As- 
sociation for $5,000,000 damages aris- 
ing from the failure of the association 
to carry out an agreement made in 
1930 to loan the city money for the 
construction of railroad approaches 
to the city’s municipal bridge. Under 
the terms of the agreement, the Ter- 
minal Association was to loan the 
money for construction of added rail- 
road approaches which would permit 


full use of the bridge by the Terminal 
Association and its proprietary lines. 
Moreover, according to the city. the 
association obligated itself to use the 
bridge sufficiently to assure toll in- 
come from the railroad deck of at 
least $500,000 a year. 

The association did advance $1,- 
411,000, but in 1933 it announced that 
because of the depression it could make 
no further advances. After some delay, 
the city obtained funds by means of a 
bond issue and a federal grant, and is 
now building the approaches. 

The city bases its claims for damages 
upon the cost of the bond issue, the 
loss of tolls arising from the delay in 
construction, and the extra charges 
arising from rising construction costs 
since the time when it was originally 
planned to build the approaches. 
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Quebec Names Members 
To Power Body 


The first step toward entry of the 
provincial government of Quebee into 
the public utility field is seen in the 
appointment of S. A. Beaulne, Montreal 
consulting engineer, and M. J. Savers 
of Noranda, as members of the National 
Electricity Syndicate of Quebec. 

The National Electricity Syndicate 
is a body which was set up at the last 
session of the Quebec legislature and 
authorized to receive an initial capital 
from the government of $10,000,000: 
its operations are confined to the prov- 
ince of Quebec. (ENR, May 20, 1937, 
p. 759). 

The syndicate is authorized either to 
construct its own projects with govern 
ment funds, following a procedure simi 
lar to that of the Ontario hydroelectri 
system, or to develop a system of joint 
ownership by the government and by 
private interests. By this latter plan, the 
syndicate would act as a stock company 
and obtain its funds by the sale of 
stock and debentures. 


METROPOLITAN AQUEDUCT MOVES AHEAD 


-_ LOAD of concrete being placed 
in the Gene Wash dam; concreting 
started on this dam late in October. 
The Gene Wash dam is a comparatively 
small structure 137 ft. high and 423 ft. 
long on a hill above Parker Dam at the 
intake of the Metropolitan Water Dis- 
trict of Southern California aqueduct. 
It serves as a reservoir above the first 
pump lift and as a sump for the second 
lift. 

An interesting feature of this dam, 
which includes an arch and a gravity 
section, is the mat of steel rails laid 
on the foundation and extended up both 


sides of the canyon. The mat follows 
the perimeter of the arch section and 
is designed to prevent cracking of this 
section from the bottom. It is placed 
in three staggered layers 9 in. apart, 
each layer consisting of 40-lb. steel 
rails 24 in. apart. The rails were taken 
from tracks used in the construction 
of the Coachella tunnel of the Metro- 
politan Aqueduct. 

The same type of construction will 
be used in the nearby Copper Basin 
dam and the two dams together will 
require about 40.000 ft. of rail in their 
construction. 
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Salt Lake Voters Approve 
Provo Water Plan 


Voters of Salt Lake City on Nov. 22 
decided by an overwhelming majority 
that the Metropolitan water district 
of Salt Lake City should participate in 
the Provo River federal reclamation 
project, thus obtaining for the city an 
annual water supply of 50,000 acre-ft. 
The referendum vote also directed the 
water district to enter into a contract 
the federal 
quisition and construction of an acque- 
duct water from the Deer 
Creek part of the Provo 
project, to the city’s water lines. 


with government for ac- 
to bring 


reservoir, 


For the past two years the water dis- 
trict 
with the Provo River 
sociation. The final 
ticipate came when a form of contract 


negotiating a contract 
Water Users As- 


par- 


has been 


decision to 


was arrived at by which subscriber 
members of the association may utilize 
the excess storage capacity in the reser- 
voir for holdover storage of water not 
used in one season. Since most of the 
other subscribers are irrigation com- 
panies who will use all their water, this 
provision in the contract gives the city 


substantial storage rights. 


The provo project 


The Provo River project includes 
three units, the Deer Creek reservoir, 
the Salt Lake Valley aqueduct, and 
diking of Utah Lake. This latter is 
not a part of the present program. 
The Deer Creek reservoir will be 
created by an earthfill dam 155 ft. 
high and 1,400 ft. long at the top. The 
reservoir will have a storage capacity 
of 150,000 acre-ft. 
no excess flow in the 
the 
the 
the 
the 


en- 


There is now 
Provo River, so that all water for 
reservoir will be brought from 
Weber and Duchesne Rivers into 
Provo watershed. Water from 
Weber River will be brought by 
larging the existing Weber-Provo River 
diversion canal from its present ca- 
pacity of 210 sec.-ft. to 1,000 sec.-ft. 
A 5%-mi. will bring surplus 
water from River into 


tunnel 
the 
the upper Provo. 

Present plans for the Salt Lake Val- 
ley aqueduct call for a concrete con- 
duit 72 in. in diameter with a capacity 
of 150 sec.-ft. The conduit will extend 
from the Deer Creek reservoir dam 
around the foothills of the Wasatch 
range for a of 40 miles to 
connect with the existing conduit sup- 
plying Salt Lake City. 

The estimated cost of the different 
parts of the project are as follows: 
Deer Creek reservoir dam, $3,775,000: 
Weber-Prove diversion canal, $450,000: 
Duchesne tunnel, $2.082.000. Enlarge- 
ment of the Provo canal to extend the 
irrigation features of the project will 


Duchesne 


distance 


RNEWS OF THE WEEK: 


cost $832,000, bringing the total cost 
of the Provo project to $7,139,000. 
Estimated cost of the Salt Lake Valley 
aqueduct is $5,550,000. 


Three Are Named to Study 
Reclamation Payments 


The membership of a repayment 
commission which was authorized by 
the last devise a more 
equitable method by which water users 
on Indian and federal reclamation proj- 
ects shall repay the cost of construc- 
tion of irrigation works has been an- 
nounced by Secretary of the Interior 
Ickes. Those appointed to the commis- 
sion are: Dr. Charles A. Lory, chair- 
man, William R. Wallace and George 
T. Cochran. Dr. Lory has been presi- 
dent of the Colorado State College 
since 1902. Mr. Wallace, a Utah busi- 
ness “man, has for several years been 
chairman of the Utah Water Storage 
Commission. Mr. Cochran is an attor- 


Congress to 


ney who served for 12 years as state 
water superintendent of Oregon and is 
a specialist in water law. 

An act passed by the 1937 session 
of Congress provided for the forma- 
tion of a commission and authorized it 
to recommend, after hearings, post- 
ponement of all or part of the recla- 
mation payments due in 1937 from 
those projects where conditions seem 
to the commission to warrant such ac- 
tion. The commission was further au- 
thorized to devise and recommend to 
the Congress a new and more flexible 
repayment method and to make a 
general economic survey of the projects. 

Reclamation law requires that water 
on federal projects repay the 
of construction without interest 
within 40 years. The Repayment Com- 
mission is not authorized to change this 
repayment principle but it can recom- 
mend changes in the present inflexible 
method of collection. 

During the depression years Con- 
gress granted blanket moratoria to all 
water Indian and_ federal 
projects, thus postponing repayment in- 
stallments. Repayments were resumed 
on a 50 per cent basis in 1936 and on 
a full basis in 1937, subject to the 
recommendations of the commission as 
to particular projects. 


users 
cost 


users on 


Building Code Out of Print 


New York’s new building code is out 
of print. Since publication of our note 
(ENR, Nov. 25, p. 873) to the effect 
that the code had been printed as the 
July 9 issue of the City Record, we 
have been advised by the Board of City 
Record that the July 9 issue is out of 
print. Preparation of the code in book 

process. 


form is now in 
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CALENDAR OF MEETINGS 


NATIONAL SOCIETIES 


NATIONAL Pavinc Brick Assov 
TION, annual meeting, Netherlan 
Plaza Hotel, Cincinnati, Jan. 12-14. 


AMERICAN ENGINEERING Coun: 


annual convention, Washington, D. ( 
Mayflower Hotel, Jan. 13-15. 


SECRETARIES OF ENGINEERING (); 
GANIZATIONS, annual conference, Was! 
ington, D. C., Mayflower Hotel, J 
13-15. 


AMERICAN Roap Buitpers Associ, 


TION, road show and convention, Cley: 
land, Jan. 17-21. 


AMERICAN Woop PRESERVERS Asso 
CIATION, annual meeting, Chicago, Con- 
gress Hotel, Jan. 18-20. 


AMERICAN Society OF Civit Engi- 
NEERS, annual meeting, New York City, 
Jan. 19-21. 


ENGINEERING INSTITUTE OF CANADA, 
annual meeting, London, Ont., Jan. 31- 


Feb. 1. 


AMERICAN INSTITUTE OF MINING 
AND METALLURGICAL ENGINEERS, annual 
meeting, Engineering Societies Build- 


ing, New York City, Feb. 4-18. 


REGIONAL AND LOCAL 


INDIANA Society OF PROFESSIONAL 
ENGINEERS, annual meeting, Indianapo- 


lis, Ind., Dec. 10. 


LouISIANA ENGINEERING SOCIETY, an- 
nual meeting, St. Charles Hotel, New 
Orleans, Jan. 7-8. 


University oF Cotorapo, Highway 
Engineering Conference, Boulder, Colo., 


Jan. 13-14. 


New Jersey ASssociATION OF Pro- 
FESSIONAL ENGINEERS AND LAND Suwr- 
veyors, Elks Club, Jersey City, N. J. 
Jan. 14-15. 

New York STATE 
ASSOCIATION, annual 
York City, Jan. 20-22. 


Works 
New 


SEWAGE 
meeting, 


NortH CAROLINA SOcIETY OF ENGI- 
NEERS, Raleigh, annual meeting. 
Raleigh, Jan. 28-29. 


SoutHwest Roap SnHow- AND 
ScHOOL, annual session, Wichita Ex- 
hibition Building, Wichita, Kan., Feb. 
22-25. 


License Examinations 


New York: Examination for profes- 
sional engineers at New York, Albany. 
Syracuse and Buffalo, Feb. 1-3. Exam- 
ination for land surveying, Feb. 4. 
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